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Beyond this screen, which straightens turbulent air This new high altitude tunnel is another of the major 
flows, Orenda can test run advanced engines in an programs at Orenda for research into air-breathing 


atmosphere equivalent to 100,000 feet of altitude. engines over the widest range of speed and altitude. 
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“Cccccccee®® 
the great private French carrier 
specializing 
in long-range African services 
day by day enhances 
its international reputation 


through 


% the extent of its equipment: ultra- 
modern repair shops occupying nearly 
39,000 sq.ft. of covered area 


% the quality of its fleet : Super DC-6 Bs, 
DC-4s, Nord 2502s, Herons (several four- 
jet DC-8s on order) 


the extent of its network : 50,000 miles 


+ 


% the quality of its crews, the world’s most 
highly trained crews on the African 
routes 


% the reputation of its service : rewarded 
with the seal “ Qualité France ”. 
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FU LLER flies on the 


world’s leading air lines 


m™ \ WESTERN 
iL LIME SWISSAIR 
AIR LINES T : amma 


Mae 


PIEDMONT 


BTA mMLA 


Fuller aircraft finishes fly on planes of most of the world’s major air lines... 
and are used by most of the free world’s major aircraft manufacturers. 


For over 30 years we have worked closely with the aircraft industry, 
helping to establish skills and techniques that have made us the world’s 


leading manufacturer of aircraft finishes. . C) 

Bring us your problems. We will be happy to work with you to develop E Ea G L L t i 
finishes to meet your individual needs. Let us help you set up finishing 6 

schedules. AIRCRAFT FINISHES 


Wherever you are—whatever your finishing requirements may be— 
there’s a Fuller representative to work with you. And behind every 
representative stands W. P. Fuller & Co.—the world’s leading producer 


of aircraft finishes. 


Executive Offices: San Francisco, California, U.S.A. 





to its financial advantages is to exchange one success story 
for another. 

Both in first cost and operational economy this latest Viscount 
is the outstanding aircraft of its class in service. It offers 
medium haul operators a unique combination of speed, 
background experience and passenger appeal. 

Yet initial cost is 50% less than any other 4-engined turbo-prop, 


while capacity is greater and seat mile costs are even lower 
than earlier Viscounts. Present cruising speed is 365 m.p.h. 
and in 1960 when re-engined with a more powerful version 
of the Rolls-Royce Dart, the aircraft will become the V840 
with speed raised to 400 m.p.h. 

The success of Viscounts is based on two important facts. 
Passengers prefer them—and they produce healthy airline 
balance sheets. 


viexers VISCOUNT Bl O@4O 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED WEYBRIDGE SURREY ENGLAND 


FOUR ROLLS-ROYCE DART PROPELLER-TURBINE ENGINES 


TGA OAS75 





. .. 80 I looked her straight in the eye and said: 
The BP Aviation Service reports that the addition 
of 0.5% by volume of BP 49 to turbine fuel containing 


up to 0.27% volume of water will prevent icing of the filter 


even at temperatures as low as —35°C. 


Pretty chilly, old man! 








\ AVIATION SERVICE 


serves aviation well 








THE INTERNATIONAL AIRCRAFT FUELLING SERVICE OF THE BRITISH PETROLEUM COMPANY LTD. 
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STRUVER Airfield Refueler 
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A new type of fuel truck solves the problem of rapid and 
economical refueling for jet-powered commercial aircraft. Here 
are its characteristics : 


Capacity : 10,000 Imp.gals. Delivery rate 750 Imp.gals/min. 


Independent control of the individual delivery’ points through STRUVER 
control valves. 


Constant pressure at hose end even with varying flow strength. Control 
pressure can be pre-selected within a range of 20 to 50 p.s.i. 


Accurate measurement of fuel quantity for both delivery and return. 
Foolproof and rapid fuelling, thanks to rational arrangement of fittings. 
Corrosion-resistant, cantilever light metal tank, hence high payload. 


Better water separation and shorter overall length through the STRUVER 


Vaan patent double wedge shape of the tank. 


STRUVER HAMBURG 
TANK WAGENBAU 


NY 


AD. STRUVER GMBH TANKWAGENBAU HAMBURG 
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MESSIER 


.. iS honoured to be associated with 
French aviation’s greatest successes 

















Undercarriages, wheels, brakes, circuits and servo mechanisms 
98, Rue Fénelon - MONTROUGE (Seine) - Tel. : ALE. 22-36 
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“No Sweat——!” 


Herman “Fish” Salmon, one of Ameri- 
ca’s top test pilots, gives you his ex- 
periences: 


“The Electra is as easy to fly as a single 
engine airplane—no sweat! When we 
take a pilot up for his first Electra/ 
Flight, we check him out on the seat 
before anything else. He quickly settles 
down and finds out how easily Electra 
flies. Then I reach up and cut fuel on no. 1 
engine. He will ask: ‘Have you feathered 
the engine?’ The yaw is very mild; the 
Negative Torque System takes over. The 
prop blade angle goes to steep pitch for 
no more than 650 pounds of drag. 


“In other airplanes, we would have to go 
through nine steps to clean up the cock- 
pit, from electric system off to fire ex- 
tinguisher armed. On the Electra, you 
just Pull! One lever does all the work. 
Even with no.1 and no.2 out, there’s no 
tendency for pilots to work hard or make 
wrong decisions. Nocomplicated systems. 


“Electra’s constant speed engines are 
unique. This feature eliminates chang- 
ing RPMs, the chief cause of annoying 
noise. To make them even more desire- 
able on the ground, the engines have an 
idle speed, which produces about '/z nor- 
mal engine noise. And there’s no pop- 
ping or sputtering at the terminal. 


“In fact the lack of noise at take off is 
deceiving. You figure no noise... no 
power. But you check your air speed 
indicator and see you’re doing 100 knots! 


“Climb out speed is fairly high—210 
knots is recommended. Since there’s no 
noise problem you don’t have to pull it 
up at steep angle to avoid airport dis- 
turbances. 


“Let's say there’s a stack when we file 
our flight plan. On the Electra we can 
economically fly at a minimum altitude 
say 4 or 5 thousand feet, then arrive in 
another sector to climb up to a higher 
cruise altitude. 


“Fuel management is no problem— 
Electra has 4 engines, 4 tanks. This fol- 
lows the simple flight station concept, 
keeping the cockpit clean. Electra’s de- 


sign eliminates en route refueling waits. 


“On approach, control response and 
power response are very precise. There’s 
no surge of noise as you apply easy 
amounts of power. No need to build up 
RPMs, no overshooting then settling. 
Naturally a pilot can do a much better 


flying job with less work. 


“No sweat on go-arounds. If you over- 
shoot Electra’s constant speed engines al- 
low you to apply take off power right 
now...no steps...no complex levers. 
We don’t need to develop engine rota- 
tional speed before power is produced. 
You need power, push forward and get 
it! 


“On touch-down, if you’re in a hurry, 
Electra can stop in about 900 feet. Put 


props into flat pitch, then reverse... 
slowing to about 40 mph. Then apply 
brakes. The reverse props quickly dis- 
sipate wing lift for solid contact with the 
runway. 


“Electra combines all the modern fea- 
tures a pilot looks for. He will learn to 
depend on when he’s going to work, 
when he’s coming home. If there’s a 
maintenance problem, just pull a black 
box and put in a replacement. 


“As for the props, some people who 
have yet to fly the Electra say props are 
old-fashioned. But this airplane combines 
the best prop characteristics with a jet 
engine. Once you’ve flown it, you know: 
The prop makes the plane.” 


“Fish” Salmon has flown for 27 years. 
Tested the P-38, B-17, the Super Con- 
stellation, F-94, T-33, made the first 
ram jet powered flight, flew the first 
F-104A Starfighter flight. 





‘ 


‘... the lack of noise is deceiving.” 





LOCKHEED 


Now being delivered and soon to enter 
scheduled service with these leading 
world airlines: 

Aeronaves de Mexico - American Airli- 
nes - Ansett/ANA of Australia - Braniff 
Airways -  Cathay-Pacific Airways 
AirwaysAir Lines - Garuda Indonesian 
Eastern - KLM Royal Dutch Airlines 
National Airlines - Northwest Orient 
Airlines - PSA-Pacific Southwest Air- 
lines - Qantas Empire Airways 
Tasman Empire Airways - Trans- 
Australia Airlines - Western Airlines. 


LOCKHEED AIRCRAFT CORPORATION 
California Division 
BURBANK, CALIFORNIA/USA 




















Meet the 
New ARGOSY! 


WORLD’S FIRST TURBOPROP FREIGHTERCOACH 
TAKES ON A GREAT NAME IN CIVIL AVIATION 


In the story of British aero- namesake. And like the old ARGOSY, the Freighter- 
nautical achievement, some coach (designated the AW650) will open a new era in air 
transportation. It is a most versatile aircraft. Not only 
can it carry up to 80 passengers in pressurised comfort 
at a speed of 300 miles an hour, it will also open a vast 
new market in air freight. 
Such a name is the ARGOSY—the first civil aircraft The modern ARGOSY carries over three times the load 
built by Sir W. G. Armstrong Whitworth Aircraft Ltd., of a Dakota at twice the speed and half the cost. 
back in 1926. It made history as the first commercial 
aircraft to pay its way for an airline, and inaugurated pena: @ hatte Renee Beste. 
Imperial Airways’ famous Silver Wing lunch-time AIRCRAFT CRUISING SPEED: 
(14,000 r.p.m.) 296 m.p.h. 


service between London and Paris. Economic operations MAXIMUM PAYLOAD: 27,000 lb. 


were made possible by its trouble-free maintenance, PEPOREANNS : ee eee 


reliability and carrying capacity. $8 7 8 in. (14-99 in.) x 10 ft. (3.05 m.): 
The new turboprop ARGOSY, to make its first flight by oe eee eae a Sm CNS SE. 


the end of the year, is the jet-age successor of its famous 

















SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., Baginton, Coventry, England 


Member of Hawker Siddeley / One of the World’s Industrial Leaders 


The rgosy — srincs THE COST OF AIR FREIGHT DOWN TO 
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Deadline Notes 


@ Air-India International pilots on the newly inaugurated New 
Delhi-Moscow route have high praise for the Soviet air traffic 
control system. Between Tashkent and Moscow there are fifteen 
radar stations, five working in English. Every fifteen minutes the 
aircraft commander receives his position and course for destination. 
In the event of navigational aids on board failing, three radar 
stations fix the aircraft and their recordings are automatically 
registered at the nearest station to the aircraft so that the com- 
mander can be given instructions by R/T. It is understood that 
the GCA is more simple than that used at London Airport or in 
America. Russian airport equipment is nearly all electrically 
powered and cargo loading and unloading machines are very 
efficient. One of these can unload a Wright compound engine from 
a Dakota in under ten minutes (the normal man-handling unloading 
in other countries takes at least three hours). Normally, at least 
seven Tu-104s are seen at Tashkent and many more at Moscow. 
It appears that the Russians have solved the handling of jets and 
piston-engined types in the same air space. The airport control 
equipment at Moscow is most impressive: there are six different 
radar screens working at the same time to control air and ground 


traffic. 


@ Japan Air Lines has announced ambitious plans for establishing 
in 1961 scuthern and Polar route services to Europe and in 1963 
a round-the-world service passing through New York and Seattle. 
The company’s President Seijiro Yanagita emphasized that the 
attainment of this programme would depend on the approval and 
financial support of the Japanese Government and the outcome 
of negotiations with countries through which JAL aircraft plan 
to pass. JAL is scheduled to take delivery of four DC-8s in May 
1960, and plans to order two more as well as a fleet of medium 
and longe-range turboprops. Steps in the JAL programme as 
planned are: In 1959: 1. A Tokyo-Honolulu-Los Angeles service 
complementing JAL’s present daily flights to San Francisco ; 
2. Increase in the company’s irregular flights to South America to 
once monthly, and 3. Opening of a Tokyo-Hong Kong service. 
In 1961 : 1. Inauguration of a southern route to Europe, extending 
from JAL’s present stop in Bangkok through Calcutta, Karachi, 
Beirut, Rome, Paris, London and Stockholm; 2. Opening of a 
northern Polar route, passing through Anchorage, to Stockholm ; 
3. Extension of JAL’s present Tokyo-Singapore service to Jakarta 
and Manila to create a loop line going from Tokyo to Hong Kong, 
to Bangkok, to Singapore, to Jakarta, to Manila, to Tokyo, and 
4. Inauguration of a southern Pacific route from Tokyo to Seattle. 
In 1962 there would be an extension of the northern Pacific route 
from Seattle to New York, and in 1963 an extension of the Tokyo- 
New York route to London, linking up with JAL’s European service. 


@ Air Commodore Juan José Guiraldes, President of Aerolineas 
Argentinas, announced at a press conference in London at the 
beginning of September that his company intends to put its Comet 4 
airliners into service in two stages : During the first period (May 
1959 to April 1960) the company plans to operate four Comet 4 
services weekly between Buenos Aires and New York, two services 
weekly between Buenos Aires and London (stopping at Madrid and 
Paris, or Rome and Frankfurt), and daily services between Buenos 
Aires and Santiago de Chile. In the second period (from June 1960) 
Aerolineas Argentinas will offer daily Buenos Aires-New York 
services, four services a week to London and the daily services 
between Buenos Aires and Santiago. The airline has six Comet 4 
airliners on order and delivery of the first three is scheduled for 
February 1959. 


@® A de Havilland Comet 4 jet airliner on September 14th estab- 
lished a new record by covering the 7,925 miles between Hong 
Kong and Hatfield in a flying time of 16 hours 16 minutes. Total 
travelling time, with stops at Bombay and Cairo, was 18 hours 
22 minutes. Among the thirty passengers aboard the aircraft was 
Basil Smallpeice, Managing Director of British Overseas Airways 
Corporation. Shortly afterwards the same aircraft left for a 
proving flight to Canada, the United States and Buenos Aires. 
a Comet 4 transatlantic services are due to start on November 
th. 
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@ British European Airways has arinounced substantial reductions 
in winter weekend tourist fares on domestic trunk routes as from 
November ist, namely London-Edinburgh. London-Glasgow, London- 
Belfast and London-Manchester. The new 8-day “ week- 
end” excursion fare will be £8.00 for Scotland and Northern 
Ireland and £5.10.0 for Manchester. These are the lowest fares 
ever introduced on these BEA routes and will enable the traveller 
to make the outward trip (from either end) on Saturday or Sunday 
and return either the same weekend or the following one. This 
represents a cut of approx. 41 percent on the normal 12-monthly 
return fares. 


@ A KLM Royal Dutch Airlines DC-7C left Amsterdam on 
October 3rd on a route proving flight to Tokyo by way of Ancho- 
rage. The aircraft is to return to Holland on October 10th. 
Aboard the DC-7C were a party of five Dutch journalists 
(including Interavia’s Amsterdam Correspondent), newsreel and 
television reporters and a number of foreign press representatives. 
The inauguration date for the company’s twice weekly polar route 
service Amsterdam-Anchorage-Tokyo-Biak is November Ist, 1958. 


@ Deutsche Lufthansa will inaugurate a twice weekly de-luxe 
service linking Hamburg, Frankfurt and Dusseldorf with New York 
with the introduction of the 1958-59 winter timetable on November 
1st. The service will be known as the “ Senator Service” and will 
be flown with Lockheed L-1649A Super Stars (8 first class seats, 
18 de-luxe seats and 4 sleepers). At the same time, Deutsche 
Lufthansa will open a Frankfurt-Munich-Vienna-Cairo service with 
Lockheed L-1049G Super Constellations. Initially, two flights a 
week will be made. 


@ A working partnership which may become the nucleus of a new 
powerful charter enterprise was recently negotiated in Hamburg. 
Deutsche Flugdienst GmbH, of Frankfurt-am-Main, a company 
founded in 1955 by Deutsche Lufthansa and two leading shipping 
lines (Norddeutscher Lloyd and Hapag) has concluded an agree- 
ment with Condor Luftreederei GmbH, of Hamburg, whereby the 
technical services and fleet utilization planning of the two com- 
panies will be coordinated to a very considerable extent. (Condor 
Luftreederei GmbH was established in November 1957 by the 
Oetker Group.) Although the combined fleet of the two companies 
at present is relatively small — Flugdienst GmbH owns five Convair 
240s as well as three Vickers Vikings for freight operations, and 
Condor Luftreederei put into service two Convair 440 Metropolitans 
this summer — their geographical location in the North and South 
of the country will enable them to develop a profitable tourist 
travel market with their seven modern aircraft. 


@ An agreement in principle on an extension of Finnair’s Helsinki- 
Copenhagen-Cologne-Irankfurt-Basle service to Geneva was con- 
cluded at Helsinki on September 11th between Finnish and Swiss 
officials. The flights to Geneva are to be inaugurated on November 
1st. 


@ The Soviet Union and the United Arab Republic have reached 
an agreernent on the opening of scheduled air services between 
Moscow and Cairo. Under the agreement signed in the Soviet 
capital in mid-September, the service is scheduled to begin in 


October. 


@ Westinghouse International Atomic Power Company, a new firm 
established in Geneva, will offer its services in the nuclear power 
field to Euratom countries and other European nations. Chairman 
of the Board of the new Swiss company is Kenneth D. Nichols, 
consultant on atomic matters to Westinghouse Electric Corporation. 
Raymond Giguet, formerly Director General of Electricité de 
France, is the new company’s President ; Peter G. Schmitt, formerly 
Director of the Westinghouse Associated Companies Division, is 
Executive Vice-President and General Manager; and Raymond 
L. Witzke is Vice-President and Director of Engineering. The new 
company will enable the Westinghouse Group to establish close 
links with three leading European firms with whom agreements on 
joint production and technical assistance have already been con- 
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cluded: Ateliers de Constructions Electriques de Charleroi (Bel- 
gium), Fiat (Italy) and Siemens (Germany). 


@ Hammond International, Aviation Consultants, is a new com- 

pany recently established in Geneva, Switzerland, with W.C. Ham- 

mond-Adler as Director. Earlier W.C. Hammond-Adler was 

— Director European Sales for Consolidated Diesel Electric 
orp. 


@ The Geneva Fairchild offices have been closed with immediate 
effect and all European activities formerly handled in Switzerland 
will be consolidated with the Fairchild operation in Wiesbaden, 
according to an announcement by the company. 


@ Fairchild Engine & Airplane Corporation has established a Com- 
mercial Transport Division to concentrate on the production of the 
F-27 turboprop airliner. James H. (Slim) Carmichael, former Pre- 
sident and Chairman of the Board of Capital Airlines, has been 
appointed Head of the new division. R. James Pfeiffer has been 
made Vice President for Marketing, and Richard C. Palmer becomes 
Vice President for Communications. Fairchild President Richard 
S. Boutelle said the decision to separate the F-27 programme from 
the company’s military production was “the result of extensive 
study by management, outside consultants and a committee of the 
Board of Directors.” In addition to setting up a separate Commer- 
cial Transport Division, Boutelle also announced creation of a new 
corporate Vice President position to coordinate planning, product 
and market development. Appointed to this post was F.E. Newbold 
Jr., who has been serving as Vice President and General Manager 
of the Engine Division. 


@ Allison Division of General Motors is offering turboprop engine 
conversions of Convair 340 and 440 aircraft to airline and private 
aircraft operators. The complete package includes installation of 
Allison 501 turboprop engines and Aeroproducts propellers, modi::- 
cations to the airframe, increase in the tail area, additional sound 
control treatment and delivery of fully certificated aircraft to the 
operator. Allison will handle all financial and contractual arrange- 
ments and has selected Pac Aero Engineering Corporation of 
Santa Monica, California, to perform the conversion work. Accord- 
ing to the Allison announceinent, average rate of climb to 15,000 ft. 
with the conversion is increased from 700 ft/min to 2,000 ft/min. 
At 47,000 lb. weight, cruising speed is increased from 270 m.p.h. 
to 350 m.p.h. 


@ Fairey Review, The Journal of The Aviation Group of Companies 
is a new quarterly published by The Fairey Aviation Co. Ltd. The 
first edition appeared on the eve of the SBAC Show at Farnborough. 
Editor of the new publication is Derek O. Thurgood, the company’s 
Publicity Manager. The journal’s function is to tell readers what is 
happening in The Fairey Aviation Company and to indicate the 
lines along which they may expect to see the company expand and 
progress. By reviewing the projects on which each of the factories 
and divisions is working it will keep readers informed on develop- 
ments generally. 


@® The Fairey Aviation Co. Ltd. has announced the first order for 
the Fairey Rotodyne VTO airliner. The order was placed by 
Okanagan Helicopters Ltd., of Vancouver. The price to be paid is 
still under negotiation. The President and Managing Director of 
the Okanagan Group, Glenn W. McPherson said his company 
planned to use the Rotodyne for inter-city travel, but might also 
decide to put it to other uses. 


@ Nord-Aviation has announced receipt of a new contract for the 
supply of SS. 10 and SS. 11 anti-tank missiles to the United States. 
The first batch of these weapons was delivered to the U.S. armed 
services last year under an earlier contract. 


@ Fiat’s backlog of orders for the G.91 now stands as follows: 
a preproduction batch of 30 for NATO, of which 14 have already 
been delivered to the Italian Air Force with the remainder due for 
delivery by the end of this year (these aircraft will form an experi- 
mental light tactical unit) ; and a series of 25 aircraft for the 
Italian Air Force authorized under the 1958-59 budget, with another 
25 envisaged in the 1959-60 estimates. The German Air Force has 
ordered 50 G.91s. Another 100 will be built in the German Federal 
Republic and Fiat will supply several parts. Production of 50 G.91s 
for Turkey or Greece is to be financed through Mutual Security 
funds provided by the United States. Confirmation of an order for 
50 G.9is by the Austrian Government is also expected. 


@ Autoflug und Wartung GmbH is the name of a new company 
which has been formed in Hamburg to engage in repair and mainten- 
ance of aeronautical equipment, especially rescue equipment. The 
company will also deal in spare parts and supply mobile as well as 
fixed service stations. The initial capital is DM 20,000. Head of 
the company is Dr. Gerhard Sedelmayr, of Hamburg. 


e The Sud-Aviation plant at La Cour- 
neuve is producing the new SE.3200 
medium-weight turbine-powered helicopter, 
based on the design by Charles Marchetti, 
designer of the Alouette. The SE.3200 has 
three turbine power units. 


e The Douglas A3D-2P Navy photo recon- 
naissance aircraft, equipped with two Pratt 
& Whitney J57 engines, is now undergoing 
extensive testing. 


e The first production model of the 
carrier-borne Chance Vought Crusader II 
(Pratt & Whitney J57-P-16) is now sche- 
duled to commence flight testing. Delivery 
to the U.S. Navy is expected at the begin- 
ning of 1959. 


e The project work on the Bristol 205 
medium-range transport (4 x Bristol Or- 
pheus) is now well advanced ; this aircraft 
is considered a possible replacement for 
the Viscount, Convair 440, etc. 


e Rolls-Royce has had discussions with 
USSR airline representatives on their 
sound supressor for jets. Russia might 
possibly buy the right to manufacture this 
equipment under licence. 


e The first production model of the 
Breguet 765 Sahara four-engine transport 
(development of the Deux Ponts) has 
begun flight testing. It has four 2,400 h. p. 
Pratt & Whitney R-2800-CB.16s; gross 
weight 119,050 lb.; range 2,150 nautical 
miles. 


e Armstrong Whitworth announces that 
taxiing tests of the Argosy passenger and 
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freight transport are scheduled to begin 
in October 1958. 


e Detail design work is in hand at Filton 
on the Bristol 203 eight-to-fourteen seat 
helicopter which utilizes the rotor and 
certain other features of the Sycamore. 
Powerplant : One Armstrong Siddeley P.181 
gas turbine. 


e New performance increases for the 
Boeing 720 intermediate range jet airliner 
have been announced. Major change in 
the 720 is a refinement in the wing leading 
edge which increases the angle of sweep- 
back and decreases the wing thickness 
ratio. This will allow cruising speeds of 
up to 614 m.p.h. at 22,700 ft. altitude. 
Take-off and landing performance is also 
improved. Mach number limitation has 
been raised to 0.90. 


e Britain’s Black Knight experimental 
vehicle is fitted with.an Armstrong Sid- 
deley liquid fuel rocket motor. Future 
plans for higher altitude tests include a 
second, solid fuel stage, and later a third. 
In three-stage form, Black Knight could 
launch a satellite. 


e The second prototype of the Macchi 
MB.326 twin-seat trainer, powered by an 
Armstrong Siddeley ASV.8 turbine unit of 
1,750 lb. thrust, is now scheduled to com- 
mence flight testing. 


e Convair has announced the accomplish- 
ment of the first in-flight refuelling of a 
Convair B-58 supersonic bomber. The 
tanker aircraft was a Boeing KC-135. 


e The carrier-borne North American A3J 
Vigilante supersonic fighter is now under- 
going flight testing. The two-seat aircraft 
is powered by two General Electric J79-2 
engines (15,000 Ib. thrust each), and is 
scheduled to go into service with the 
U.S. Navy’s carrier squadrons in 1960. 


e The first Hercules C-130B turboprop 
transport has now been rolled out at Lock- 
heed’s Marietta plant and initial flight tests 
were scheduled for mid-September. The 
C-130B (take-off weight 135,000 Ib.) is faster 
than its predecessor, the C-130A, and is 
reportedly capable of a speed of 385 m.p.h. 
Powered by four Allison T56-A-7 turbo- 
props of 4,050 e.s.h.p. each, with Hamilton 
Standard 54H60 propellers of 13 ft. 6 in 
diameter. Span 132.6 ft.; length 97.7 ft. ; 
height 38 ft. Deliveries to the USAF are 
scheduled to commence in December 1958. 


e According to a United States Army 
spokesman, the Nike-Hercules missile, ori- 
ginally designed as a surface-to-air weapon, 
may be employed as a surface-to-surface 
weapon under certain circumstances. 





Correction : In his article “ Quality” on 
page 914 of the September issue of Inter- 


avia Review, Air Commodore F.R. Banks 


was erroneously described as being asso- 
ciated with Bristol Aircraft Ltd. Air Com- 
modore Banks is, of course, a Director of 
Bristol-Siddeley Engines Ltd. 
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PILOT FLYING ON DECCA — 
FLIGHT LOG. 
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In the trials, held off the Orkneys, the holding area and runway were 
simulated exactly as for London Airport. In the above chart, used 
during the trials, the holding area with 4, 6 and 8 minute orbits 
is clearly shown together with the required track to the run- 
way also clearly marked with altitude checks down to the 
threshold. With the Flight Log the pilot was able to 
navigate precisely at every stage of the flight, greatly 
simplifying the entire holding and approach 
procedure, 


tHE DECCA 
NAVIGATOR 


THE WORLD'S MOST ACCURATE NAVIGATOR SYSTEM 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 





Recent air traffic control trials carried out by the Ministry of Transport 
and Civil Aviation in a D.H. Comet have proved that, with the Decca 
Navigator Flight Log, jet aircraft can be navigated accurately regard- 
less of altitude or weather conditions. 

No other aid is either suitable or accurate enough for holding at 
altitude within a defined area. With Decca, such areas can be designated 
independently of ground facilities and flown exactly regardless of drift. 
Exhaustive tests showed that. with the Flight Log, pilots were able to 
leave a holding area with a very high degree of precision, track can be 
maintained precisely during the descent from-the holding area to touch 
down, giving the pilot a continuous check of altitude against distance 
from touch down. 

Knowing exactly where he is at all times by reference to his pic- 
torial display, the pilot has an independent check on radar control, and 
being able to navigate himself accurately in the terminal area his R/T 
communication with such control is greatly reduced. The safety of all 
aircraft is increased by the consequent lightening of the load on the 
Radar controller. Improved accuracy in time and position keeping, 
results in the reduction of delays enabling the maximum landing 


rate to be achieved. 
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Blackburn and General Aircraft Limited, Brough, E.Yorks, England 
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The General Motors Matched Power Team 
of Allison Prop-Jet Engines 

and Aeroproducts Turbo-Propellers 

Brings Flight-Proved Jet-Age Power 

to Airlines of the World 

in ‘The New Lockheed Electra 
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FIFTEEN AIRLINES CHOOSE ALLISON PROP-JET POWER. The flexibility of Allison Prop-Jet power enables 
the Lockheed Electra to solve major problems facing the airline transportation industry—bringing jet-age speeds, 
comfort and economy to flights of al/ ranges. The Electra, with its four Allison Prop-Jet engines and Aeroproducts 
Turbo-propellers developing a total of 15,000 horsepower, can operate from existing airports quietly and efficiently 
under present air traffic control patterns. A total of 160 Electras has been ordered by 15 airlines—a demonstration of 
their confidence in the ability of this luxurious airliner to fulfill its mission for air travelers everywhere. 
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FRANKFURT /MAIN AIRPORT 
GERMANY'S GATEWAY TO THE WORLD 


WITH EUROPE’S LONGEST 
AND MOST MODERN RUNWAY 


Central situation in the heart of Europe and favourable surface 
connections give Frankfurt Airport its special position in air 
transport's world-wide network. 
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that counts. The drawing boards of RCA Victor | 

engineers reflect tomorrow’s advances in Defence one you know — is an engineer who would like to 

Electronic Systems technology. work with RCA Victor — and meet its creative 

One example of their work: the integrated electronic challenges in this stimulating field. If so, simply 

system to be used in Canada’s first supersonic plane contact Dr. J. J. Brown, RCA Victor Company, 
Ltd., 1001 Lenoir Street, Montreal, Quebec. 


— the Avro Arrow. 


to 


The search for the talent so necessary for work of 


In the fascinating field of electronics — it’s tomorrow 
this nature will never end. Perhaps you — or some- 


DEFENCE ELECTRONIC SYSTEMS 


RCA VICTOR COMPANY, LTD. 


MONTREAL, CANADA 





YOU CAN TAKE IT WITH YOU 
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NEW & FINER 
680E FEATURES 





@ Flexible, functional, dual 
instrumentation. 


Hhecause it Carries more, 


@ 3-Section Panel tilts 





eee Sarther!/ down for easy access, 
THE WIDER WING SPAN of the Aero Commander 680E introduces a new, @ Retractable Arm Rests 
high standard in useful load capacity for executive aircraft. Here is on each reclining 
a 7,500 |b. aircraft with more than 3,000 Ibs. of useful capacity— chair. 


greater loads without sacrifice of long range and superb 
Commander performance! 


The over-25,000-feet high-flying ability of the 680E will carry you above @ lighter and Ash 
the weather, and its 225-plus mph cruising speed will get you there Receiver at each seat. 
faster! It has a non-stop range of more than 1,400 miles and it will climb 
at 1,525 fpm! And the 680E will takeoff or land, clearing 50-foot 
obstacles, in 1,625 feet! @ Reading Light and 


A COMPLETELY DEPENDABLE, all-weather airplane, the 680E will operate Air Vent at each seat. 
safely at altitudes above 14,000 feet on only one of its 280 hp, 
supercharged, Lycoming engines! 


THE NEW AERO COMMANDER 680E brings you all these advantages @ Choice of 
plus the unparalleled stability and comfort of its familiar, built-like-a-bird, 16 distinctive 
high-wing design which has gained the respect of pilots all over Color Combinations. 


the world. You'll approve every feature of this remarkable aircraft! 
Write today for specifications and performance data! 











WRITE TODAY FOR 
ILLUSTRATED 
BROCHURE 





*o/ THE LEADER 





LOOK Tole 
2 AFRO ¢ . 
an / JOM MANE °° 


AERO DESIGN & ENGINEERING CO @ BOX 118 @ BETHANY, OKLAHOMA 
SUBSIDIARY OF ROCKWELL-STANDARD CORPORATION 




























The Most Advanced Anti-Submarine 


Naval staffs of the maritime countries of the world 
have established that the helicopter is the modern : 
defence weapon against the submarine. 


i ae in the world 


The Westland Wessex is the most advanced heli- 
copter in the world for countries exposed to sub- 
marine attack. It is in quantity production for the 


Royal Navy. 


WESTLAND HELICOPTERS 


WESTLAND AIRCRAFT LIMITED YEOVIL ENGLAND 





=a mA wosst =A A 


c+ DM 











U.S.A.: Unified Air Space Control 


CAA gives way to FAA 


Although raising little comment in European aviation circles, 
a law recently enacted by the United States Congress is 
destined to bring a drastic reorganization in the American air 
transport scene: The Federal Aviation Act 1958. This new 
legislation absorbs the principles of the 1926 Air Commerce 
Act, the 1938 Civil Aeronautics Act and the 1957 Airways 
Modernization Act and consolidates air space control functions, 
since World War II scattered among a variety of civil and 
military authorities and agencies, in the hands of a central, 
independent authority—The Federal Aviation Agency. The new 
authority takes over all the functions of the former Civil Aero- 
nautics Administration and the recently formed Airways 
Modernization Board, as well as certain responsibilities (control 
of air space, safety regulations) from the Civil Aeronautics 
Board. 

In other words, the Federal Aviation Agency will in future 
be responsible for the surveillance of all civil and military 
aviation in the United States. In particular the Act stipulates: 
the development and operation of a single air traffic control 
and navigation system for both civil and military aircraft ; 
the regulation of air commerce, in terms of increased flight 
safety, but in parallel with the demands of national defence ; 
the control of United States air space; the coordination of 
research and development for flight safety, as well as the 
construction and operation of navigation facilities. This is 
an extensive programme, the practical enforcement of which 
depends largely on the appointment of suitable personnel to 
fill a considerable number of important posts. 

So far as the personnel for the new agency is concerned, the 
Federal Aviation Act specifically lays down that the head of 
the FAA should be a civilian administrator who has had 
“experience in a field directly related to aviation”, while the 
deputy head may be a full time military officer. If, on the 
other hand, the man appointed to head the new agency should 
be a former regular military officer, then the deputy head 
must be a civilian without a military background. Moreover, 
appropriate representation of the interests of the Armed Forces 
will be guaranteed by an assignment of military personnel for 
service with the FAA. At the present time approximately 
18,000 military personnel are employed as air navigation 
specialists at some 300 Air Force bases ; these technicians are 
to be gradually transferred to the FAA and will come under 





Lieutenant General Elwood R. Quesada. Born on April 13th, 
1904 in Washington, Quesada studied at the Universities of 
Georgetown and Maryland and later entered the U.S. Air Force 
as a regular officer. During the second World War he 
commanded various fighter groups in North Africa, Italy and 
France, and in 1946 became Commanding General of the USAF 
Tactical Air Command. After retiring from active duty he became 
a Director and Board Member of Olin Industries until joining 
Lockheed Aircraft Corp. in 1953 as a Vice President and General 
Manager of the Missiles Systems Division. In June, 1957 he 
succeeded Edward P. Curtis as Special Adviser on Aviation to 
President Eisenhower. : 


the complete control of the civilian administrator. Thus, for 
the first time in the history of American aviation, the respons- 
ibility for military and civil air navigation and traffic control 
are now vested in a single authority. One clause of the Federal 
Aviation Act, however, provides that in “ true emergency ” the 
Armed Forces are not bound to the FAA regulations and 
conditions. 

A factor which has provided a direct stimulus for the passage 
of the Federal Aviation Act during the recent session of 
Congress has undoubtedly been the series of mid-air collisions 
between USAF jet fighters and commercial air transports 
which in April and May this year brought about the death of 
over 60 persons. Another factor, which cannot be overlooked, 
was the 1956 catastrophe in which two passenger-loaded air 
transports collided over Grand Canyon and crashed. Apart 
from these tragedies, experience over recent years has shown 
that.“ cooperative ” efforts to solve the problems of air traffic 
control have failed, because of the inability of the military and 
civil air users to agree on a common system of navigational 
aids, and airport and air space control, etc. 

Perhaps the most costly fiasco in the years during and 
immediately after the Korean War was civil aviation’s insist- 
ence in adopting the so-called VOR/DME Navigation System, 
while the Armed Forces held firmly to the TACAN system. 
The controversy over the parallel operations of these two sys- 
tems has undoubtedly contributed to the delayed development 
of an efficient short-range navigation system for jet-age 
aviation. Despite the urgent necessity for a reorganization of 
the air traffic control system, CAA’s requests for funds to 
purchase modern long-range radar installations and other 
equipment were denied by the Department of Commerce or 
the Bureau of the Budget, year after year. The result of this 
short-sighted policy is an airways control system which today is 
inadequate for the needs of military and civil aviation. 

Shortly before going to press unconfirmed reports from 
Washington indicated that Lieutenant General Elwood Quesada 
(Ret’d.), Special Assistant for Aviation to President Eisen- 
hower and Chairman of the Airways Modernization Board for 
the past few months, has now been nominated as the first 
Director of the Federal Aviation Agency ; the same sources 
name James T. Pyle, Chairman of the Civil Aeronautics Admi- 
nistration, as Deputy Director of FAA. 





James T. Pyle, 45, Chairman of the CAA. After graduating from 
Princeton University, Pyle started his career as a commercial 
pilot with Pan American Airways in 1935 and today still holds 
his instrument rating. During World War II he served with Naval 
Air Transport in the Pacific. After the war he rejoined PAA, 
becoming Assistant to one of the Vice Presidents. In 1946 he 
became President of Air Charter Company of Denver, Colorado. 
At the end of 1956 James T. Pyle was named Chairman of CAA ; 
an article from his pen appeared in Interavia No. 8/1958. 








INTERNATIONAL MEETINGS 
AND CONFERENCES 


Oct. 6th-7th : National Symposium on Ex- 
tended Range and Space Transmission, 
sponsored by the Institute of Radio 
Engineers and George Washington Uni- 
versity. Washington. 

Oct. 7th-8th : Canadian Aeronautical Insti- 
tute and Institute of the Aeronautical 
Sciences — Joint Meeting 1958. Ottawa. 

Oct. 7th-9th: ATA — Engineering and 
Maintenance Conference. Miami. 

Oct. 8th-10th : IRE — Canadian Conven- 
tion and Exposition Electronics and 
Nucleonics, sponsored by the Canadian 
Sections of the Institute of Radio En- 
gineers. Toronto. 

Oct. 8th-10th : 14th Annual Aviation Spark 
Plug and Ignition Conference, sponsored 
by Champion Spark Plug Co. Toledo, 
Ohio. 

Oct. 8th-11th : 1958 Annual Meeting of the 
Wissenschaftliche Gesellschaft fiir Luft- 
fahrt. Stuttgart. 

Oct. 9th : The Society of Instrument Tech- 
nology Meeting on Aircraft Flight 
Simulators. London. 

Oct.. 9th-10th : Armour Research Founda- 
tion and Illinois Institue of Technology- 
9th Annual Noise Abatement Symposium. 
Chicago. 

Oct. 9th-10th: ASME — Fuels — AILE 
Conference. Old Point Comfort, Vir- 
ginia. 

Oct. 13th-15th: IRE/AIEE/EIA — 14th 
Annual National Electronics Conference. 
Chicago. 

Oct. 14th-16th : ASME — Lubrication — 
ASLE Conference. Los Angeles. 

Oct. 14th-16th : ARS — New Mexico-West 
Texas Section and American Meteorolo- 
gical Society High Atmosphere Con- 
ference. El Paso, Texas. 

Oct. 16th-17th : British Interplanetary So- 
ciety Symposium on Space Medicine. 
London. 

Oct. 22nd-24th : 4th Annual Symposium on 
Aviation Medicine. Santa Monica, Cali- 
fornia. 

Oct. 23rd : IATA — Executive Committee 
Meeting. New Delhi. 

Oct. 23rd : AGARD — Aeromedical Panel 
Meeting. Copenhagen. 

Oct. 23rd-24th: AGARD — Test Equip- 
ment and Testing Techniques for Jet 
Engines Meeting. Copenhagen. 

Oct. 23rd-24th : Convention of Guild of Air 
Traffic Control Officers. Southend. 

Oct. 23rd-25th : International Symposium 
on Rockets and Astronautics, sponsored 
by Deutsche Gesellschaft fiir Raketen- 
technik und Raumfahrt. Essen. 

Oct. 23rd-25th : 1958 National Simulation 
Conference, sponsored by Institute of 
Radio Engineers Professional Group on 
Electronic Computers. Dallas, Texas. 

Oct. 27th-28th : IRE — East Coast Con- 
ference on Aeronautical and Navigational 
Electronics. Baltimore, Maryland. 

Oct. 27th-30th: IATA 14th Annual 
Meeting. New Delhi. 
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U.S. Aircraft Industry and Air Transportation in Mid-September 1958 


BY SCOTT HERSHEY, NEW YORK 


The economic sun continues to rise above 
the clouds, and its reflection was cast on 
the stock market which continued to point 
upward as business moved into the fall 
season. 

During the month before Labor Day 
prices improved 15 sessions and slipped six. 
The general average gained 1.9 points, 
with industrials up 3.6 points. 

Clouding the picture was_ increased 
tension in the Far East with the strengthen- 
ing of U.S. military forces, particu- 
larly the air arm, and stern warnings 
against the acts of the Red Chinese. 

During recent market sessions attention 
went from group to group and the situation 
in and around Formosa was of major con- 
cern and accounted for some liquidation. 
The good business news generally off-set 
this, and aircraft stocks held firm during 
the most active August on the Big Board 
since 1932. 

Bell Aircraft was up more than four 
points on its development of a new rocket 
fuel ingredient, and is hovering around its 
year’s high of 233/4. 

Leading air transport manufacturers 
were above their lows for the year, but 
still didn’t touch previous highs. Boeing, 
for example, was up to 44°/s. High for 
this stock this year has been 473/; and 
low 34!/s. Douglas was around 58!/g which 
is somewhat above its low for this year 
of 54!/o, but considerably under the high 
of 747/s. Lockheed was around 52°/s, 
slightly under its high of 54!/g and con- 
siderably above its low of 38%/s. 

Among the strictly military contractors, 
North American was around 33%/;, slightly 
under its high of 36!/;, but considerably 
above the year’s low of 25°/s. Republic 
was around 28, slightly under the high 
of 29!/2, but displaying considerable 
strength compared with the year’s low of 
161/o. United Aircraft was around 101!/s, 
above the 91 low for the year but still 
under the 108 high for this stock. Other 
aircrafts displayed similar tendencies. 


* 


There was not much in the six-months 
reports of the airlines to give their stock- 
holders much to cheer about. While the 
U.S. domestic lines improved their posi- 
tion somewhat in June, their combined 
six-month operating income left much to 
be desired, since it was some 40.6 percent 
under the total for the corresponding 
period last year. 

For the six months, the twelve U.S. 
domestic airlines—excepting National for 
which comparative figures were not avail- 
able—the combined net operating income 
was $19,407,000. This compared with 
$32,683,000 on the same basis for the first 
half of 1957. 

Total operating revenues were’ up 
$50,079,000 or 6.8 percent in the six 
months to $784,296,000 for the 11 of the 
12 lines. The same lines grossed $734,217,000 
in the first half of last year. 

The 6.8 percent improvement was off- 
set, however, by a rise of 9 percent or 
$63,355,000 in total operating costs to 
$764,889,000, from $701,534,000 a year ago. 

Load factor for the lines combined was 
down to 58.3% as compared with 62.4%> 
a year ago. 

Deficits were indicated by four of the 
carriers. Continental showed net operating 
deficit of $357,000 as against $405,000 the 
year previously, in the plus column. North- 
east had net operating income of $3,006,000 
deficit as compared with a deficit of 
$1,485,000 the year before. TWA’s de- 


ficit, including foreign operations, was 
$10,593,000 as compared with a deficit of 
$3,251,000 the year previously, and Western 
showed a deficit of $2,884,000 compared 
with a plus of $2,507 the year before. In 
this case, however, operations were sus- 
pended from February 21 to June 10 on 
account of a strike. 

Both Eastern and United showed in- 
creased net operating income. Eastern 
reported $12,086,000 as compared with 
$11,689,000 the year previously, including 
foreign operations. United’s net operating 
income was $8,718,000 as compared with 
$3,815,000 the year before. Northwest also 
showed some improvement with net 
operating income of $835,000 as against 
$652,000 during the same period of 1957. 

Pan American indicated a deficit of 
$5,284,000 for the six months period as 
against a plus of $3,841,000 the same 
period in 1957. Pan Am’s total operating 
revenue for the six months was down to 
$144,234,000 from $148,530,000. The load 
factor here was off to 62.4% from 68.2%. 

Pan American’s stock has been hovering 
between 17 and 18 during the past month 
or so. American Airlines has been steady 
between 215/g and 22%/s. United Airlines 
has been steady around 29, just under its 
year’s high of 317/s. Eastern has hovered 
between 34 and 36, near its high of 381/2 
for the year. Northwest has stayed pretty 
close to the year’s high of 181/, and con- 
siderably above the low of 101/s. 

TWA has stayed close to 13, varying 
only a fraction now and again below the 
high of 145/g. Capital has shown little 
variation in day to day trading, staying 
within a fraction of 16 which is slightly 
below the high of 181/;, but well above the 
low of 10%/s. Delta prices have followed 
a similar pattern hovering around 20, 
slightly under the year’s high of 22, but 
above the low of 161/;. The Braniff prices 
also follow a similar line, holding around 10, 
which is well under the high of 18%/; but 
still better than the low of 67/s. 

As can be readily seen from prices, air- 
craft positions have remained firm, and 
with no great interest indicated by in- 
vestors one way or another. 

What effect the fast-approaching advent 
of jet transportation will have remains to 
be seen. There are some who feel that jet 
travel has been so widely heralded and so 
thoroughly discussed that a good many 
people, the traveling public and investors 
alike, will take it more or less in stride. 

From the investors’ stand-point, of 
course, initial operating reports will be 
closely studied for that look into the 
future which is occupational in Wall Street. 

Investors would do well to keep an eye 
on companies which have continued their 
research programs at a high level during 
the past year. The American Management 
Association in a study of the budgets of 
833 companies reported that 390 have in- 
creased their allotments for research, that 
275 have maintained last year’s research 
level and 168 have cut their research 
spending. 

The biggest increase this year, according 
to the American Management Association 
study, was by 14 makers of transportation 
equipment, other than automobiles and 
aircraft. The aircraft industry averaged 
an increase of 3.8 percent. Automobile 
spending for research was down by six per- 
cent. 

The U.S. Government, universities, and 
industry together are spending more than 
$10 billion this year on research. Industry's 
contribution to this total is approximately 
$7 billion. 
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BRISTOL PROTEUS 


builds up overhaul life — 
now tops 1,600 hours 


Never before has an aero-engine proved its 
reliability so rapidly, so conclusively as the 
Bristol Proteus 705 turboprop. 


The Proteus first entered airline service less than 18 months 
ago. Yet already its life between overhauls has risen to 1,600 
hours—authoritative evidence of this turboprop’s mechanical 
excellence and exceptional reliability. 


More power for less fuel. Further, the Proteus is the 
most powerful turboprop in commercial operation. And it has 
a lower specific fuel consumption than any gas turbine in civil 
or military service. But development does not stop here. There 
are now new versions—the 760 series—designed to give even 
more power at an even lower specific fuel consumption. 


Flexible, efficient, quiet. The Proteus features the Bristol- 
pioneered free-turbine system. This system gives flexibility in 


choice of power and propeller speed, produces remarkable effi- 
ciency over a wide range, and results in very low noise levels. 


Over 2 million miles a month in service. The Bristol 
Proteus powers the magnificent Bristol Britannia—currently 
setting new standards of fast, smooth comfort, and flying well 
over 2 million miles a month on world-wide routes. 
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Siddeley 


ENGINES LIMITED 





GRAVINER FIREWIRE 


Complete installations have logged over 


3,900,000 
Flying hours 


Element flying hours have logged over 


21,000,000 


Flying hours 
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‘REG. TRADE MARK 


AvINE 





... first in airborne 


fire protection equipment 


GRAVINER . COLNBROOK -: BUCKS * ENGLAND 


Specialists in Industrial Thermostats, Overheat Switches and Industrial Explosion Protection Equipment 
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NEMESIS 


Moments after first warning of an air attack, Northrop N-156F supersonic 
counterair fighters can be zero launched from small concealed sites in 
advanced areas. Carrying the latest and deadliest aerial weapons, these 
modern fighters, designed for speeds exceeding Mach 2, can rise to meet 
and destroy the fastest enemy aircraft, or can demolish ground sources 
of hostile airpower. The N-156F has been designed especially for the 
allied nations of the free world. Preliminary testing in America’s wind 
tunnels and proving stands has established its high performance, 
maneuverability, and safety characteristics. By use of the newest science 
and technology, the Northrop N-156F can provide the fighting power 
needed for effective air defense at half the procurement, operating, and 
maintenance cost of other combat aircraft. 


NORTH RO ntomational 


A DIVISION OF NORTHROP AIRCRAFT, INC. * BEVERLY HILLS, CALIFORNIA, U. 
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Marconi in Radar 


29 Countries use 


Marconi Radar 





COMPLETE CIVIL AND MILITARY 
RADAR INSTALLATIONS 





MARCONI 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 





SOCIETE NATIONALE D'ETUDE ET DE CONSTRUCTION DE MOTEURS DAVIATION 


150, BOULEVARD HAUSSMANN - PARIS-VIII* 





Effective October 26th. 


Now-its 


JETSTREAM 


EQUIPPED WITH RADAR AND SYNCHROPHASED (ANTI-VIBRATION) PROPELLERS 


all the way! 


USA>+ EUROPE : MIDDLE EAST 
ORIENT 


New! For the first time ever, a TWA ail Jetstream service in 
Europe and to the USA . . . and TWA Jetstream service ex- 
tended from the Middle East to the Orient. 


Experienced travellers know just how much more comfortable 
a journey they can enjoy on the TWA Jetstream, the world’s 
fastest longest ranged airliner. Choose TWA Jetstream next 
time you fly and find out for yourself why these big, quiet, 
friendly airplanes are now the favourites of so many people. 
Choose Your Service: Go First Class by TWA’s luxury 
Ambassador service, Tourist by Golden Banner Tourist flights. 
Or take advantage of TWA’s Sky Club Economy service which 
saves you $113.40 over transatlantic Tourist fares. And TWA 
offers Daily Non-Stop flights from Europe to America. 

Choose Your Route: Only TWA offers a choice of routes to 
and across America... Non-stop via New York or fly the Polar 
Route to California. Go one way, return another. Enjoy stop- 
overs en route at no extra fare. 


Over 5 million passengers a year 
FLY THE FINEST...FLY 


TRANS WORLD AIRLINES 
USA* EUROPE * AFRICA’ ASIA 


See your Travel Agent or call your TWA office 


* Jetstream is a service mark owned exclusively by TWA. 





Swiss Welcome 


Worldwide > 


Wherever you board one of Swissair’s 
modern planes—in New York, 

in South America, in Europe, or the 
Near or Far East—you'll find 

something different, you'll like the 
friendly, helpful cabin attendants. 

You'll be greeted as a welcome guest. 
And you'll enjoy the same hearty 
hospitality that has made Switzerland's 
best hotels famous throughout the world. 


You get these extras too— 

Up-to-date aircraft equipped with RCA 
airborne weather radar 

World-wide routes: Europe—South 
America—USA—Near and Far East 
Delicious meals, from Swissair’s 
world-famous chefs, included in 

your ticket 








Your travel agent will tell you: 
The fares are all the same: it’s the 
service that's different 


SWISSAIR 





literally be two-for-one fighters 
in readiness to scramble. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage * Long Island * New York 
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NAPIER 
ELAND TURBO-PROP 
ENGINES 
POWER THE 
AIREY 
ROTODYNE 


WORLD'S FIRST 
VERTICAL TAKE-OFF 
AIRLINER 


A basic factor in the selection of these engines was their ability to provide power to the 
propellers for forward flight and compressed air to the rotor tip jet units for vertical flight. 








Agent : Société Worldmarket & Cie, 19, rue du 4Septembre, Paris 2e 


Telephone : Richelieu 65-90 
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V. HOLLANDSE SIGNAALAPI 
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MOBILE AUTOMATIC FIRE CONTROL 
ANTI-AIRCRAFT ARTILLE 
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«Signaal» Radar Antennas on the Royal Netherlands Navy Aircraft Corrier «Karel Doorman» 








si-- PASSENGER 
VV WN AND FREIGHT 


a ITALIANE SERVICES 


ca. THROUGHOUT THE WORLD 





VICKERS ir 440 
0C-7C | “viscouwr | DCGB | fotapoitan 











geissier 





—Jhh 
=f*4 
— Ss 
=— 


ti 


Lufthansa runs the most modern of Lufthansa destinations: Baghdad - Beirut - Bremen 


aircraft between Europe, USA/Canada, Brussels - Buenos Aires - Chicago - Cologne 


Africa, South America and the 
Copenhagen - Dakar - Damascus - Disseldorf 


Near/Middle East. Your travel agency will be 


pleased to advise you ! Frankfurt - Hamburg - Hanover - Istanbul - Lisbon 


London —- Madrid - Montevideo — Montreal - Munich 


> <al LU F T H A N & A New York - Nuremberg - Paris - Porto Alegre - Rio 


de Janeiro - Rome - Santiago de Chile - Sao Paulo 








GERMAN AIRLINES Shannon - Stuttgart - Teheran - Vienna —- Zurich 
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Be guided by FERRANTI 


‘AIRPASS A radar fire control system for the P1B. 





‘AIRPASS’ (Airborne Interception Radar 
& Pilot’s Attack Sight System) has been 
designed, developed and tested by 
Ferranti Ltd., Edinburgh, and is in 
production for the English Electric PIB. 
One of the most advanced fire-control 
systems in the world, ‘AIRPASS’ is yet 
small enough to be installed in most 
military aircraft including lightweight 
fighters. 


* Long Range Search-and-Track radar. 

% Automatic approach and attack 
computing under full control of 
the pilot. 

* Blind or visual interception and 
attack. 

* Simple, reliable operation. 


Now in service with the R.A.F. 


The ‘Bloodhound’, produced by the joint 
co-operation of Bristol Aircraft Ltd. and 
Ferranti, is the first surface-to-air guided 
weapon to go into service with the Royal 
Air Force, and forms the mainstay of 
Britain’s Air Defence. 

Ferranti are responsible for the design and 
development of the intricate electronic 
equipment which guides ‘Bloodhound’ to 
the target. 


BLOODHOUND 





Other Ferranti Products for the 
Aircraft Industry 

Automatic Bombing & Survey System 
Computers 

Machine Tool Control 

Gyroscopic Gunsights 

Artificial Horizons 

Rate Gyroscopes 

Silicon Rectifiers 

Electronic Valves 

Potentiometers 

Transformers 







FERRANTI LTD 


Head Office & Works: HOLLINWOOD - LANCASHIRE 
Factories, Laboratories & Offices at: 
Moston, Wythenshawe, West Gorton in Manchester, 
Oldham Lancs, London, Bracknell Berkshire, Edinburgh, 
Dundee, New York U.S.A. and Toronto Canada. 
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WORLD-WIDE INDUSTRIAL ORGANIZATION 


for every take-off Air France 
presents 


a new aircraft 


In its modern, specially equipped workshops, Air France employs more than 
6,000 technicians to inspect and maintain its aircraft. 

After every flight, the aircraft coming in from a trip is taken to the hangar where all 
its essential components are examined. After 50 flying hours the check is even 
more meticulous. Every 150 hours the inspection takes a full day, and every 
1,800 hours 4 days. 

Engine, propeller blades, airframe, undercarriage, radio and radar equipment, no 
part or system escapes the specialists’ searching examination. 











PNT Sa 7 lo - 


THE WORLD'S LARGEST AIRLINE 


Its far-reaching inspection organization, the size of its fleet and the skill of its elite 
crews give Air France the qualities which make it the specialist airline in long- 






distance services. 


in the forefront of progress... 
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The popularity 
of the sporting and training aircraft L40 YY 


steadily increases 





It is a low wing, cantilever, three-seater streamlined monoplane 
of monocoque construction, with all metal airframe and a glass 
canopy giving an excellent view. It is powered by the M 332/ 
140 H.P. engine. 

Further technical data including complete offer will be gladly 
supplied by 


OMNIPOL LTD. - PRAHA - CZECHOSLOVAKIA 





Representatives : Argentina: Dr. M. Insua, Arenales 1161, Buenos Aires — Austria: Ing. 
A. Rutte, Berggasse 16, Wien IX — Belgium: R. Heuvelmans, avenue Albert-Jonnart 36, 
Bruxelles — Denmark: Hammers-Luftfahrt, Vesterbrogade 54, Kobenhavn V — Finland: 
Mateko O. Y., Mariankatu 15, Helsinki — France: Henri de Montmarin, rue Georges- 
Bizet 22, Paris 16¢ — German Federal Republic: Autohage m.b.H., Schmittstrasse 47, 
Frankfurt a.M. — Holland: R. Uges, Handelmaatschappij “ Het Oosten ” 27, Thierenskade, 
Rijswijk ZH — Switzerland: Aero-Craft, Bahnhofstrasse 77, Ziirich. 
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More than 1,000 passengers 





6, rue Auber 
PARIS 
RIC 63-39 and OPE 02-00 





AIR ALGERIE 


“The Mediterranean air link” 





per day... 


Agence Laferriére 
ALGIERS 
Tel. 404-20 to 23 














Polish aircraft and helicopters 





(2) PZL-101 


(3) SM-1 





@ BIES-TS-8 


@® JAK-12M 


Sole exporters : © 





@) PZL-102 KOS Modern, lightweight, two-seat aircraft for sports 
and touring, with 65 hp engine, metal construction. 


Agricultural aircraft for pulverizing and spraying 
chemicals with 1,100-lb. container capacity. 


Helicopter, 4-seat. Rate of climb record to 3,000 m 
in 6 mins 45 sec. Altitude record 6,394 m. 


Elementary and advanced trainer, two international 
records. 


Multi-purpose aircraft, 4-seat. 


Airborne instruments. 


Products WY § Polskie 
of the Polish Aircraft \ —\\ Zaklady 
Factories , E 

\ 


; Lotnicze 








OUI DOF 


Foreign Trade Office 





Warsaw, Przemyslowa 26, Poland 
Post Box 365, Telegrams : 
MOTOIM WARSZAWA 


Representatives abroad : 


SWITZERLAND : 
DENMARK : Nielsen, Virum, Uglevangen 5 
FINLAND : OY Mediator, Helsinki, Mikonkatu 9 
SPAIN : |. Palacios, Burgos, Merced 5 

PORTUGAL : Macontil, Lisbon, Rua Vieira da Silva 46 
WEST GERMANY : Frohn Sohn, Remscheid 


Palma, Case Mont-Blanc 88, Geneva 1 














CT. 20 


TARGET DRONE 


built by 


ORD-AVIATIO 


who also makes the SS. 10 missile 


2 418, RUE BERANGER 
CHATILLON s/s BAGNEUX 
SEINE - TEL. ALESIA 57-40 
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AS A PIECE OF APPLIED 
AERODYNAMICS... 


Over the whole of its phenomenal speed range—far more 

















than 10 to |—from its moderate landing speed, through 
subsonic and transonic speeds, up to its very considerably 
supersonic maximum, the ENGLISH ELEcTRIC P.IB is in- 


herently aerodynamically stable. Without any assistance 


from electronics it is at all speeds free from pitch-up. 
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INTERAVIA 








The airlines of the world have for long been preparing for 
the technological revolution of the turbine-powered fleet. 
Both the problems and the opportunities which it creates 
are manifold and great. To some they appear intimidating. 

This is a useful time to recall the fact that air transport 


Life Begins at Forty 


has gone through many another revolution in its time. 
Each revolution, in the context of what was then known 





of commercial flying, was as great and quite as frightening. 
But our industry has youth on its side; there are yet 
several months to go until the 40th anniversaries of both 
scheduled air transport and of IATA. And as the old 
saying has it: “ Life begins at forty”. 


Sir William P. HILDRED, 
Director General, IATA. 


From Unmanned... to Manned Aircraft 


No foreign visitor to Farnborough this year 
could help being impressed by the typical 
British atmosphere, which not even two 
world wars have been able to change funda- 
mentally, by the outstanding organizational 
flair of the Society of British Aircraft 
Constructors and last but not least by the 
aerobatic displays in formations of over 
twenty aircraft. All this, added to the Static 
Show, the increasing variety of ever more 
powerful engines, the constantly growing 
number of exhibits from the electrical and 
accessories industry, readily explains why 
Farnborough attracts greater numbers of 
visitors with each passing year. 

Meanwhile, a letter from a friend whose 
pro-British sympathies are well known, is in 
a more critical vein: What did you 
think of Farnborough this year? Personally 
I was not very impressed by the missiles 
On the aircraft side, the English 
Electric P.1B is of course an exceptional 
design. But most of the other aircraft were 
subsonic and are by no means new ... And 
yet as time goes, and the more one thinks it 
over, the more obvious it becomes that the 
day of the manned aircraft is certainly not 
past. Offensive missiles are of no value 
unless they carry a nuclear warhead. And 
the time when such warheads will be used 
has not yet come, at any rate in Europe. 
What is more, the defensive missiles now 
being developed are also of use only against 
piloted aircraft. All of which proves that 
manned aircraft will continue. Sandys was 
going a bit too fast. He will surely have to 
hand out more funds again for the British 
aircraft industry (which can turn out such 
first-class engines) for the weapon which the 


shown. 


RAF will doubtless want for a long time to 
come, the manned aircraft .. .” 


Perhaps the 1959 Farnborough Show will 
supply the answer to this question. 


* 


In the now traditional aviation calendar, 
Britain’s SBAC Display—the customary 
Interavia picture report appears elsewhere in 
this issue—is followed by an event at which 
only manned aircraft are the theme of discus- 
sion. This year’s Annual General Meeting 
of the International Air Transport Associa- 
tion is being held in New Delhi from October 
27th to 31st. Here a full cast of world airlines 
under the direction of the new IATA Pre- 
sident, J. R. D. Tata of Air-India Inter- 
national, will stage the prologue to the next 
year of operations. After holding its Annual 
Meetings these past few years in New York, 
Paris, Edinburgh and Madrid, IATA has 
this time decided to convene in the capital of 
one the younger aeronautical countries and 
has chosen New Delhi as meeting place. The 
full programme had not been distributed at 
the time of writing, but the reader of the 
following series of articles will be able to gain 
a picture of India’s air transport industry, 
the new IATA President and even of that 
part of Indian mythology which has for 
centuries been closely associated with the 
concept of flight. 

The present issue differs in several respects 
from earlier numbers devoted in large part to 
IATA. There are no new aircraft to be pre- 
sented this year, as the whole turbine- 
powered fleet projected for the years 1959 
and 1963 has already been repeatedly 
described and illustrated in /nteravia. During 





the next few years well over 500 new jet 
transports and another 400 turboprop air- 
craft, valued at some $3,000,000,000 will be 
coming into service. This is no longer a 
dream of the future; the first jet services are 
due to begin before the end of 1958. 

The preparations for the jet age and the 
measures which have been taken to ensure 
the safety and economy of the new services, 
are discussed by leading experts in a further 
series of articles. 

These form a significant complement to the 
IATA deliberations. At the same time they 
provide a brief glimpse behind the scenes for 
those who are mere users of the new aircraft. 
Incidentally, if one of the millions of devoted 
air travellers offers a few good-humoured 
criticisms of minor weaknesses in the air 
transport organization, this surely will be 
taken in good part by the operators, who may 
even draw profit from it. And finally, we 
have of course another contribution from our 
“court jester” who gently pulls I[ATA’s leg 
with a parody of what goes on at these 
ceremonial gatherings ... 

The representatives of the newest transpor- 
tation branch, which appears to go from 
strength to strength despite its problems and 
fears, will meet again in the closed sessions at 
New Delhi to sound each other out, ultima- 
tely reach unanimous agreement and perform 
useful work for the advancement of their 
industry. Nobody will doubt that, with so 
brilliant a personality as J. R. D. Tata at its 
head and so august a master of ceremonies 
as its Director General, Sir William P. 
Hildred, IATA will enter the jet age with a 
flourish and triumph over all difficulties ! 

EEH 
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IATA 


Airline Hosts for the 14th IATA Annual General Meeting 





‘Te anyone reading the statistics for India’s civil 
air transport over the last decade, the figures 
published in the Ministry of Information’s 
Reference Annual for 1957 indicate no small 
success in the results achieved. Between the 
years 1947 and 1956 the annual number of 
passengers carried increased by 77 percent, the 
total of freight increased fifteen-fold, and the 
amount of mail transported rose by eight times. 
However, a closer scrutiny of these basic figures 
makes one point abundantly clear; despite this 
most satisfactory increase, India’s air transport 
industry is still only on the threshold of a period 
of huge potential development. The 1947 total 
of 255,000 passengers carried had increased by 
1956 to a figure of 538,000 domestic and overseas 
travellers... but India’s total population is in 
the order of 360,000,000. 

A most appropriate formulation of the diffi- 
culties which beset India in the field of techno- 
logical development was expressed fairly recently 
by Prime Minister Nehru. Requested by a 
reporter to enumerate, in order of importance, 
the main problems facing India, Nehru thought- 
fully replied: “ At the present moment we have 
in India 360,000,000 main problems requiring 
our attention. The people of India demand our 
undivided efforts, and the study of special 
problems must be postponed to a later date ”. 


Such is the situation. It makes little difference 
whether India is a British possession or an 
Independent State, the age-old threats of hunger, 
unemployment and _ illiteracy have still not 
ceased to influence the daily lives of the Indian 
people. To satisfy the bare necessities of life an 
Indian’s monthly outgoings are in the order of 
Rs. 200 ($42).* On the other hand, the minimum 
wage for a married industrial worker in Calcutta 
is currently Rs. 80 ($17) monthly. No official 
figures are available on the overall current level 
of unemployment in India; the only reliable 
yardstick is the fact that some 20 percent of the 


* 1 rupee $ 0.21 


Bombay-Santa Cruz Airport, Air-India International 
home base. 


INDIA: Air Transport, 


one of 360-million Problems 


population are town-dwellers, and of this total 
of 72,000,000 people some 8,000,000 educated 
men are unemployed. To round out the picture 
it must be remembered that, for example, the 
Indian railways, apart from their normal business 
of transporting passengers and freight and 
safeguarding the security of the country, are 
statute-bound to cooperate in the fight against 
famine by the transportation of grain. 

This then is the sociological basis for India’s 
transportation system and, at the same time, a 
clear indication of the restrictions imposed on 
any funds which the Indian Government can 
allocate for the development of air transport. 
Under India’s first Five Year Plan (1951-1956) 
only | percent of the expenditure was earmarked 


ae J. R. D. Tata, father of 
Indian air traffic, Chair- 
man of the _ Air-India 
International Corporation 
Board, and 1958-1959 
IATA President. 


B. R. Patel, 





India International. 





Air-India International Corporation’s Bombay booking 
office. 


















for the build-up of civil aviation, this figure 
being reduced to 0.9 percent in the second Five 
Year Plan (1956-1961); by comparison 43.2 per- 
cent and 26.9 percent respectively were allocated 
for the most urgent requirements of the agricul- 
tural economy and irrigation and power supply 
development. 


The fact that Indian civil aviation, despite 
these handicaps, has assured for itself a very 
creditable place in the field of world air transport 
over the last quarter-century is in no way due 
to Government initiative, but rather to the 
enterprise of private commercial undertakings. 
Although the two leading carriers—Air-India 


Vice-Chair- 
man of the Board, and 
General Manager of Air- 


International and Indian Airlines Corporation 


—are now nationalized companies, civil air 
transport in India is still closely associated with 
the name of one family which is also playing 
a decisive role in many other fields of India’s 
technological development: The House of Tata. 


From DH Puss Moths to Air-India International 


At a very early period, 1929/1930, when neither 
Indian aircraft nor Indian pilots were available, 
the Indian Government of the day laid down 
the principle of a state-controlled monopoly in 
the field of air transportation. However, in the 
shadow of the economic crisis of the 1930s 
the projected Indian State Air Service was shelved, 
and was not to see the light of day for many 
years more. 


The first practical steps towards the creation 
of an Indian airline were taken in 1932 by an 
energetic young man who, born in Paris in 1904, 
had meanwhile completed his studies at Indian, 
Japanese and French universities, and had 
joined his father’s firm Tata & Sons Ltd., as an 
assistant: Jehangir R. D. Tata commanded eight 
languages, took a deep interest in all technical 
matters, and was the first Indian to hold a 
pilot’s licence. He secured the cooperation of 
ex-RAF pilot Nevill Vintcent, formed an air 
transport branch of the Tata concern, purchased 
two secondhand de Havilland Puss Moths, and 
himself took over the controls. On October 15th, 
1932 Tata Airlines inaugurated its first scheduled 
Mail Service on the route Karachi-Ahmadabad- 
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- eight passengers were carried. 

Vieanwhile an Englishman, Grant Govan, had 
registered a second commercial airline, Indian 
Vational Airways Ltd., to be followed a few 
months later by a third company, and thus 
the ice was broken. At the end of World War II 
there were a dozen domestic carriers operating 
in India the majority of whom, equipped with 
cheaply purchased United States Air Force war 
surplus aircraft, participated in airlift operations 
to evacuate refugees from Pakistan, and, initially 
at least, enjoyed good business. Initially... 
for, as will be seen later, the majority of these 
undertakings were not operated on a sound 
economic basis, lost their footing and, leaving a 
legacy of heavy liabilities, were eventually 
swallowed up by the State Corporation set up 
to handle domestic traffic. 


Tata Airlines had meanwhile developed into 
Air-India Ltd. which, in due time, was to become 
the chosen instrument for India’s international 
traffic in the form of Air-India International, 
founded in 1947; capital for the new carrier was 
provided by the Indian State (49 percent), the 
former Air-India Ltd., and Tata Industries. In 
its early days the new company was forced to 
watch every penny, despite the financial might of 
the Tata partner, or perhaps for this very reason. 
When M.A.S. Dalal was delegated to represent 
the new company’s interests in Britain in January 
1948, he opened his first offices in two caravans 
on London Airport with a staff of some half 
dozen people; his American and European 
contemporaries enjoyed considerably more 
impressive reservation and ticket office facilities. 
Today the Air-India staff in the United Kingdom 
totals 200 employees, with head offices in a build- 
ing which need shun no comparison with its 
competitors. 


D 


Two Corporations—British style 


The Indian Government’s decision in the summer 
of 1953 to nationalize all scheduled air transport 
operations also had the effect of bringing under 
governmental control all foreign participation 
in the country’s air transport industry and, above 
all, permitted a thorough investigation of the 
complex financial affairs of the domestic carriers. 


However, so far as the affairs of Air-India 
International were concerned, the State acquired 
a flourishing and healthy concern by nationaliza- 
tion. After overcoming certain initial difficulties 
in the years 1948 to 1950, the company was on 
a sound footing and, on the occasion of the 
first Annual General Meeting in 1953, prior 
to the company being taken over by the State, 
Chairman of the Board J. R. D. Tata was in a 
position to state: “ We may look back on our 
brief but impressive record with satisfaction, 
and in the five years of our existence we have 
doubled the scope of our operations and the value 
of our assets. Although the actual return on 
the invested capital has been modest, we have 
been able to set aside a sum of Rs. 12,500,000 
(approx. $2,600,000) for depreciation and reserve, 
excluding a capital profit of Rs. 4,400,000 (approx. 
$925,000). Over the last year Air-India Inter- 
national Ltd. has shown even more satisfactory 
results, despite the competition of the foreign 
carriers”, It was fairly clear to the world that 
the company had been operating on a sound 
equipment policy, and had appreciated the 
necessity for a steady but cautious build-up of 
its route network. 

As might have been expected Tata himself 
Was anything but delighted at the prospect of 
nationalization; but far from retiring to sulk 
in a corner, he continued to act as Chairman of 
the Board of the new Air-India International 
Ce which has continued a_ healthy 

pment at the same time producing regular, 
dest, profits: 1954/1955—Rs. 1,400,000 


poration 


Victoria Station, Bombay, with the Municipal Corporation Building in the background. 


In the hands of Air-India International Corporation India’s overseas traffic has been steadily developed without diffi- 
culties. The carrier currently operates daily services to Europe, twice-weekly to Tokio and to Nairobi, and one weekly 
service each to Sydney and Moscow. India’s internal route network is also being developed despite the difficulties 
facing the domestic carrier Indian Airlines Corporation. 
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more comfortable. 


($294,000); 1955/1956—Rs. 380,000 ($79,800); 
1956/1957—Rs. 3,800,000 ($798,000). 


With a fleet of ten Lockheed Super Constella- 
tions, Air-India International Corporation is 
today serving 26 cities over four continents, and 
in the year 1957/1958, up to March 3 lst, 1958, the 
Corporation carried 88,312 passengers, 1,500 tons 
of freight and 680 tons of mail. In 1960 the carrier 
is scheduled to take delivery of the three Boeing 
707 jet transports now on order. 


So much for the orderly progress of India’s 
overseas operations. The domestic traffic picture 
is painted in more sombre hues. 

Anyone familiar with the meticulous planning 
and accounting practised by the major airlines 
would have some difficulty in conceiving the 
situation of financial affairs which existed in 
the eight private domestic carrier companies 
whose assets and liabilities (particularly the latter!) 
were taken over by the newly-formed Jndian 
Airlines Corporation on August Ist, 1953. 


Read now the words of Shankar Prasad, 
Chairman of the Board of Indian Airlines 
Corporation, describing the situation which then 
existed, and as published in “ The Indian Journal 
of Public Administration” for January/March 
1956 (page 34 and following) : 

“ The financial position of the various inte- 
grating airlines differed considerably, and all but 
a few were running at a loss despite substantial 


subsidies on aviation spirit totalling about 
Rs. 52,000,000 ($10,900,000). The Corporation 
therefore inherited a group of financially 


unhealthy concerns, and many other factors 
added to the burden: arrears of overhaul, 
shortage of tools and equipment, deplorable 
condition of surface transport; unbusiness-like 
investments, high emoluments, and abnormal 
pay increases awarded by some airlines on the 
event of nationalization; sums shown as liability 
on account of depreciation in the balance sheet, 
without corresponding assets on the other side; 
substantial surpluses in stores not likely to be 
consumed for years, and serious shortages in 
those much in demand; the Directors of some 
airline companies also had financial interests in 
other companies, and profit and loss transactions 
had sometimes been transferred from an airline 
company to its associate organizations when 
considered expedient. In these circumstances it 
was not easy to carry out an accurate assessment 
of the assets and liabilities ”’. 

The situation was further aggravated by the 
question of the integration of the personnel and 
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In 1948 Air-India International’s London representatives had to be content with two caravans on London Airport. The carrier’s present offices in New Bond Street are considerably 
Right: Air-India International’s Nairobi booking office. 


the introduction of revised and standardized 
conditions of service. A committee had recom- 
mended that the assignment of an existing 
employee to one of the new grades should depend 
primarily on his qualifications, experience and 
suitability; but, in practice, it was no easy matter 
to evolve yardsticks which would satisfactorily 
meet eight thousand individual claims. A further 
factor which held up rationalization was the 
reluctance of employees to face transfers from 
one station to another, required to counteract 
surpluses in certain categories and shortages in 
others. 

If consideration is also given to the parti- 
cularly high operating costs of Indian domestic 





Shankar Prasad _ Indian P. C. Lal, General Mana- 
AirlinesCorporation Board ger, Indian Airlines Cor- 
Chairman. poration. 


New Delhi; location for the 14th IATA Conference. 





services—for example, fuel costs amount to 
almost 40 percent of total operating costs, 
compared with a figure of 10-15 percent in most 
other countries—then it is easy to understand why 
Indian Airlines Corporation has still not fully 
recovered from the difficulties which attended 
its birth. In the three financial years covering 
the period 1954 to 1957 the Corporation showed 
losses of Rs. 9,000,000 ($1,900,000); 
Rs. 11,900,000 ($2,500,000); and Rs. 10,900,000 
($2,300,000) respectively. 


Indian Airlines Corporation’s current route 
network covers a distance of 14,600 miles and 
this includes not only the carriers’ domestic 
services, but also operations to the neighbouring 
states of Nepal, Burma, Ceylon, Pakistan and 
Afghanistan. The current aircraft fleet betrays 
the Corporation’s origins in the amalgamation 
of eight independent airlines, but nevertheless 
includes ten modern turboprop _ transports 
permitting economic operations, so that a progres- 
sive improvement in the company’s financial 
affairs can be expected. Total fleet strength is 
now: 10 Vickers Viscounts, 12 Vickers Vikings, 
6 Douglas DC-4s, 62 Douglas DC-3s, and 
7 de Havilland Herons. 


What of the future prospects for Indian air 
transport? The old guard is confident. J. R. D. 
Tata closed the 1956/1957 Annual Report on 
Air-India International Corporation with the 
words: “The increase in the Corporation’s 
activities is reflected in the rise of nearly 24 per- 
cent in the capacity ton mileage flown, and in 
the improved financial results compared to the 
previous year. The level of operations might 
have been still higher had it not been for the 
continued shortage of technical flying personnel. 
This bottleneck is also being gradually over- 
come...” 


Indian Airlines Chairman, Shankar Prasad 
voiced his assessment of the future a little more 
cautiously: “ A great deal, however, yet remains 
to be done, and much capital expenditure and 
careful planning will be necessary. The aviation 
industry the world over is in a stage of rapid 
development, and equipment and _ technical 
processes often become outmoded long before 
the capital investment has a chance of being 
amortized. In the circumstances it is not always 
easy to keep abreast of all the changes that take 
place. Nevertheless, there is no doubt that air 
transport has a great future in India, and an 
important role to play in future Five Year 
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INDIA: 


Air Battles between Gods, 


Heroes and Demons 


Surya, riding in his chariot. 


















An approach to the Indian pantheon in a somewhat lighter vein cannot be interpreted as blasphemy. 
The Hindu himself recognizes differing grades in his worship. He draws a clear distinction between 
the holy books of the Vedas, the “ Supreme Being ”, and the vast swarm of nature gods who inhabit 
the fields, woods and farmyard, and whose number is given as 330,000,000. The latter are the 


deities discussed here.—Editors. 


ledion gods are always in a hurry. Their object 
in life is to fight against demons, the sowers of 
discord and bringers of misfortune to both gods 
and men. And as ill fortune always travels fast, 
the gods must endeavour to develop even higher 
speeds. In other words, in Indian mythology 
everything flies. And every new advance in speed 
is hotly disputed, just as with the fighters and 
bombers in modern air strategy. 

Gandharva and Kinnara, the celestial minstrels, 
are half men, half birds. The Maruts, gods of 
the winds, naturally race through the air as part 
of their professional duties. Garuda, king of the 
vultures, acts as war horse. And vultures in 
general are enrolled for an incredible variety of 
civil and military tasks. 

But these minor gods are by no means the only 
ones who travel by air. Even the highest deities 
don suits of feathers, use birds as mounts and, 
when the occasion demands it, are carried to the 
scene of battle in flying carriages moving at the 
speed of thought. 

* 

One particularly sinister space traveller is Sani 
(pronounced Shani), the deified planet Saturn, 
who occupies much the same place in the Indian 
pantheon as in Western astrology. The Hindus 
hold Sani responsible for every misfortune. 
And any man who comes into the world under his 
sign had better not have been born. For his 
journeys Sani rides on a vulture... drawn to 


Kama, god of love, who attacks gods and men with arrows 
of flowers. His mount is a bird. 


European eyes with a certain “ artistic licence ”. 

In the days of King Dasaratha, Sani threatened 
to shatter the whole world. At the last moment 
the prophet Vasishta gave the King his take-off 
orders, and Dasaratha engaged Sani-Saturn in 
air battle, finally managing to divert him from 
his attack course. 

. 


The god Kama, on the other hand, enjoys 
universal popularity, although even he must be 
admitted to have certain aggressive designs. His 
weapons are bow and arrow, though the bow is 
of sugar cane with a string of humming-bees, 
and his arrows are made of flowers...as you 
will have guessed, Kama is the Indian Eros, 
whose bird charger also serves as firing platform. 

While still a baby, Kama the god of love fired 
his first arrow at his father, the great Creator 
Brahma, who promptly fell in love with his 
own daughter. Since then Kama has wandered 
tirelessly through woods and rivers, villages and 
cities, causing mischief wherever he goes. On 
his journeys he is accompanied by his wife, 
Passion, and his friend, the Spring. 


* 


Intense flying activity is to be found in the 
Ramayana, a Hindu epic which describes in 
24,000 stanzas how Rama Vishnu, the preserver 
of the world, in human form—destroyed the ten- 
headed demon Ravana. 


Sani, the malefic planet Saturn, rides on a vulture... 
which to European eyes looks more like a magpie. 





(Far more space and time would be needed to 
do justice to the noble scale of this Indian tale 
of gods and heroes. The telegraphic style of 
aviation literature permits only a brief outline 
of its contents.) 

The demon Ravana had made himself King 
of Ceylon and set about harassing gods and men, 
until Vishnu, the preserver, decided to assume 
the form of one of the king’s sons, Prince Rama, 
and take up battle against the tyrant. 

The first round was won hands down by the 
demon Ravana. Outwitting Prince Rama, he 
abducted the latter’s wife Sita and carried her 
away to Ceylon in his “air carriage”. But 
victory for the good cause was not long in 
coming. Hanuman, king of the monkeys, who 
flies like the wind over hills and woods, and who 
can take on any shape and even make himself 





\ 





\ 


\\ 


Gandharva and Kinnara, the celestial minstrels of the 
Indian pantheon. 








Garuda, the king of the vultures, and Hanuman, king of 
the monkeys—who flies faster than the wind. 


invisible when necessary, hurried to Ceylon to 
comfort Sita in her captivity and to reconnoitre 
the terrain. 

Then the gods set out on a general offensive 
against Ceylon, during which Garuda worked 
many miracles. The demon Ravana was killed 
in a duel with Prince Rama. Needless to say 
Prince Rama was proclaimed king and lived 
happily ever after with his wife Sita... until he 
returned to the shape of Vishnu. 

* 

However, the most exciting air battle, fought 
in the most modern style, is reported in a “ stop 
press ” item in the second great Hindu epic, the 
Mahabharata. In the chapter entitled “ Destruc- 
tion of the Forest of Khandara, it is written: 

“... Seeing this conflagration, protected by 
the two Krishnas (Arjuna and Krishna), a swarm 
of spirits led by Garuda rose proudly into the air. 
Thirsting for battle, Garuda struck Krishna and 
Arjuna from on high, with his wings, his beak and 
his claws which resembled lightning flashes. 
Countless uragas (snakes) pounced down on 
Arjuna, spewing the most virulent poison from 
their blazing jaws. When he saw them approach 
Arjuna cut them in pieces with arrows dipped in 
the fire of his anger, and they fell into the Indra, 
the god of purifying fire... ”. 
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The administration of IATA’s affairs are in the hands of the annually elected 
Presidents, the Director-General, the Legal Advisor and the Secretary- 
General, together with three executives: Dr. H. J. Gorecki (Treasurer 
and Financial Director) ; John Brancker (Traffic Director) ; and Stanislaw 


Krzyczkowski (Technical Director). 


These three executives have very kindly agreed to give Interavia readers 
an insight to their work in IATA and the problems with which they are faced. 
The first of these articles is from the pen of Englishman John Brancker. 
Born in India on July 13th, 1910, he is the son of Air Vice Marshall Sir 
Sefton Brancker, a founder of IATA, the United Kingdom’s first Director 


by J. W. S. Brancker, Traffic Director, 


International Air Transport Association 


Flexibility in IATA 


transport. Educated in England and Switzerland, John Brancker held senior 
positions on the executive staff of Imperial Airways from 1929 right through 
the conversion into BOAC. He served as Regional Director for India, 
then for West Africa until appointed Assistant Deputy Director General 


in London in 1944. Later he was to hold top executive posts with BEA, and 


in August 1953. 


of Civil Aviation, and one of the founders of British and European civil air 


From time to time certain words appear to enjoy 
a kind of fashionable popularity. Recently, the 
word “ flexibility” seems to have become one of 
these and has been lauded as representing one of the 
more useful virtues—not only in aviation matters 
but in very many other walks of life too. One is 
inclined to wonder whether this is not due, in part 
at least, to a reaction against any policies, rules, 
regulations or authorities which cannot be evaded by 
a certain amount of ingenuity—or are virtually 
fiddle-proof ? 

Among other criticisms of IATA, the Association 
and its regulations have been accused of being 
inflexible. In common with all criticism, this is well 
worth examining—even if one makes no immediate 
admission that it is always a grave sin to be inflexible. 

But what does flexibility really imply? Complete 
flexibility in law would imply no laws at all, which 
might be a lot of fun, but would hardly be considered 
desirable—particularly by the lawyers—and__ this 
can hardly be what is meant. Experience makes me 
feel that as far as regulations are concerned the ideal 
degree of flexibility in the view of any individual is 
the degree which will permit him to do anything he 
wishes but will successfully prevent his competitor 
from doing something similar: a difficult situation to 
reach. 

It would, however, be wholly wrong if any organiza- 
tion, such as IATA, dealing with a vital and growing 
industry, should be so rigid in its outlook that it 
retarded development. Alternatively, it would serve 
no useful purpose if its rules were so loose that they 
could be completely disregarded. It is here, I think, 
that we must take note of another important factor, 
and that is the question of time. There is, indeed, 
a considerable difference between rules which are 
binding for a very long period and those which are 
of limited duration. 

First, as regards the machinery itself, active 
membership of the Association is open to any carrier 
who has been designated to operate regular inter- 
national air services; also carriers who operate 
regular domestic services can become associate 
members. Such an arrangement can hardly be 
considered either restrictive or inflexible. 

The Conference procedure establishes the need 
for all resolutions to be passed by a unanimous vote. 
That, I imagine, could be considered as a somewhat 
inflexible arrangement, but it is, in fact, this one very 
rigid requirement which enables a great deal of 
flexibility to be achieved in other directions. The 
unanimous vote provision has merits which com- 
pletely outweigh any disadvantages. It completely 
prevents the industry as a whole being controlled 
by any group of carriers with special interests, and 
it makes it possible for the smaller carriers to make 
their special requirements properly felt. A looser 
system of voting might have attractions at first sight, 
but could well lead to many carriers withdrawing, 
and the whole complicated problem of fares and 
rates being thrown in the laps of Governments. 

It must surely be clear to anyone that absolute 
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flexibility in fares and rates would simply imply an 
open situation. Carriers could not only charge 
whatever they thought appropriate, but, wherever 
not forbidden by law, could bargain with their own 
customers—a point which the customer would not 
be slow to realize. For a short time this might be 
beneficial to the customers, but it is not a solution 
which would appeal greatly either to Governments, 
stockholders or taxpayers. 

If, therefore, fares and rates are to be established 
through IATA machinery (subject always to Govern- 
ment approval), they must be fixed fairly rigidly for a 
definite length of time. But the degree of flexibility 
in such an arrangement must depend surely on the 
number of different fares accepted for each sector, 
and length of time for which they are agreed. It 
may not perhaps be realized that the number of 
different kinds of fares agreed is quite considerable, 
and this number, in fact, represents the number of 
different facilities which all the carriers concerned 
believe are needed by the public. They include not 
only different classes of services, such as first class, 
tourist class, and “ B” class, but also in many cases 
off-season fares, night fares, inclusive tour fares, 
family fares, and excursion fares, which may be 
applied to some or all of the various classes of fares. 
The “B” class fares are themselves designed to 
permit carriers with older and _ less-competitive 
aircraft to offer cheaper service to the public where 
there is a demand for this sort of travel. 

It would be silly to pretend that this fare structure 
is wholly satisfactory to all users of air transport. 
Most people would like to pay less for anything 
which they buy, and this holds good for transport just 
as much as for motor-cars, clothes and food. The 
airlines cannot provide something for nothing, nor 
can they sensibly live on a rate structure which 
produces less revenue than the expenditure involved. 
What they try to do is to give the best value for 
money in every category, taking into account the 
general need for developing traffic by keeping fares 
and rates as low as possible. 

No fares or rates are established for a period of 
more than one year, ard this is a very short time to 
the individual who must publish tariffs on a worldwide 
basis, to the agent who builds up inclusive tours, 
and even to the shipper who bases his export prices 
on quoted cargo rates. 

The Member carriers of IATA have recognized 
that in many cases rapid adjustments to meet special 
conditions are necessary, and machinery has been 
set up for this purpose. Additional excursion fares 
can be filed between Conference meetings, and in 
certain areas boards have been established to meet 
between Conferences to discuss and alter any such 
fares which the carriers wish to change. Commodity 
Rate Boards meet at regular intervals to adjust 
existing commodity rates for cargo, and to introduce 
new ones at short notice, to meet any special industrial 
and commercial requirements. 

It would be difficult, I suggest, to label as inflexible 
a system of rates and fares which not only takes into 


again with BOAC, before being appointed to his present position with IATA 


For the uninitiated it should perhaps be explained that in discussing the 
“ flexibility ” of IATA in the following article, Brancker seeks to refute the 
contention that IATA is nothing more than a price cartel. 


Ed. 


consideration the needs of small carriers as well as 
large ones, tries to meet the needs of all sections of 
the public, is only agreed for a year, and can even 
then be adjusted during the year. 


« 


There are other matters dealt with by the Con- 
ferences where there is certainly a greater degree of 
rigidity, but with what appears to be very good 
reason. One of the very important functions of IATA 
is to agree uniform procedures and documents, not 
just for fun, but simply to enable traffic to move on a 
worldwide basis, with a minimum of trouble and 
impediment. The customer would, in fact, be the 
first person to find the situation intolerable if he 
was treated entirely differently at every stage of his 
journey. Furthermore, it is not a very simple matter 
for carriers to train their staff in the correct applica- 
tion of these procedures, so that there is a considerable 
advantage to be gained by keeping them in force 
for a reasonable period of time. There is, however, 
nothing to prevent even these regulations being 
raised for discussion and modification at the annual 
Traffic Conference, and a number of sub-committees 
and working groups continue to give them constant 
attention, not only to improve them where possible, 
but also to make sure that they are kept fully up to 
date and abreast of the requirements of a growing 
industry. Even here, therefore, there is potential 
flexibility. 


oy 


It may be felt to be appropriate to make some 
special allusion in this article to the situation in 
Traffic Conference Area No. 3—in which Delhi 
lies. I have a slightly contrary opinion, because 
there is no particular brief within IATA for any 
special section of the world. Air transport in India 
and the East is just as important as air transport 
anywhere else, and the same principles apply. The 
carriers may indeed have special local problems, but 
they rank in just the same way as the same sort of 
problems elsewhere, and their special requirements 
do, and always will, receive the same sympathetic 
consideration, together with a willingness to find a 
suitable solution. The member carriers in Conference 
Area 3 form an integral part of IATA, and play no 
inconsiderable part in establishing the general 
pattern of rules and customs on a worldwide basis. 

In conclusion there is one point which is very apt 
to be forgotten. The agreements reached in IATA 
are agreements representing the collective views of 
the carriers—and no others. But—and it is a very 
important “but ”—the carriers themselves are in 
very close contact with the public they serve and, 
in putting forward their ideas, they take very seriously 
into account the views of their customers. They 
would be fools if they did not, because the customers 
are the people who pay. There will, of course, always 
be criticisms, and it may not be possible to meet all 
of them fully, but I know of no industry which has 
taken such infinite pains to give its users the best 
deal possible. 
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Revolution or Evolution ? 


IATA Preparation for the Jet Age 


Stanislaw Krzyczkowski, the second of the three IATA directors mentioned 
in the introduction to the preceding article, deals with all technical matters. 
He is particularly in the limelight at the moment as his committee is respon- 


sible for the smooth functioning of jet traffic. 


Born in Lwow, Poland in 1899, Krzyczkowski took his engineering degree 
On graduation he continued his aviation 
studies in France before joining Poland’s Samolot Aircraft Factory as project 
engineer in 1926 ; a year later he took a similar position on the staff of the 


at the University in that town. 


| n all that has been said or written about the jet age, 
most of the attention has been given to the jet air- 
craft itself. But the aircraft is only one part of the 
production system whose end result is air transport; 
and unless the other elements of that system are 
prepared to accommodate the jet, its great advantages 
remain theoretical, rather than practical. 

The fact that these benefits are now in the process 
of being realized is due in large measure to a massive 
and cooperative international effort by the airlines 
through IATA to prepare for the introduction of 
high-speed turbine-powered aircraft into worldwide 
service. And my purpose in this article is to outline 
briefly the history of that effort and to summarize 
what has been accomplished and what remains to be 
done. 


History 


By 1950 jet traffic planning was sufficiently ad- 
vanced to enable IATA to organize a large technical 
symposium on the maintenance and operation of 
turbine-powered aircraft in which representatives of 
airlines, manufacturers, government agencies, and 
research establishments from all over the world 
participated. Looking back now, one can appreciate 
the value of their work. For the first time, many 
important points were raised in all fields of turbine- 
powered aircraft operations which have since been 
the subject of intensive study and investigation, 
within both IATA and the industry as a whole. 

Several specialized working groups were formed 
in an attempt to analyze what the new requirements 
for the mass jet air transportation would be. Each 
yearly [ATA Technical Conference since 1950 has 
reviewed a number of these requirements, and has 
related them to the planning activities of the airlines, 
governments and manufacturers. All these early 
Conferences of IATA were attended by the top 
representatives of worldwide aviation interests, and 
close cooperation has been maintained with ICAO, 
with national administrations, and with other 
organizations in the world. Every one of these 
agencies has done its full share, but special mention 
must be made of the contributions of those air forces 
who have given the airlines the benefit of their 
extensive jet operating experience. 


Is the civil jet a revolution or an evolution? 


In all this preparation for the forthcoming jet age, 
it was necessary to decide what would be truly 
revolutionary and what could be expected as the 
product of evolution. This was particularly important 
when the requirements were laid down and published 
throughout the world in various recommendations 
and statements by the industry. 


Inasmuch as the introduction of jet aircraft into 
commercial air transport on a large scale will be in 
me ways a revolution, it should be mentioned 
cre that large jets have been flown in military service 

r the past ten years, and that as much as six years 
the Comet was operated commercially for almost 


By Stanislaw Krzyczkowski, Technical Director, 


International Air Transport Association, Montreal. 


Polish National Aircraft Manufacturing Establishment (PZL). 
he joined Polish Airlines (LOT) as chief engineer and Technical Director ; 
from 1937 to 1939 he was back with PZL. Having emigrated to Canada, 






In 1928 


Krzyczkowski was a director and co-owner of Aero Tool Works Ltd., Toronto 


two years on several regular routes. This background 
of actual experience has been a tremendous benefit 
to civil aviation, and full advantage has been taken 
of both design features and actual operations 
information. 


For the passenger—a revolution 


In terms of service to the airline user, the new air 
transport vehicle will be revolutionary. The speed 
of travel is going to increase markedly. Although 
such figures are not new, I will quote a few examples 
of what it will mean in shortened time on some of 
the representative routes. It will take about 5 hours 
or less to travel between New York and Los Angeles; 
it will take about 15 hours to travel from Stockholm 
to Tokyo over the Polar route; 9 hours from New 
York to Rio de Janeiro. This is undoubtedly a 
revolution, for never before in the history of air 
transport has there been such a big jump in com- 
mercial aircraft speed. 


A second important characteristic is the increased 
comfort of these new aircraft—their smoothness and 
quiet. Flight altitudes will be somewhere around 
40,000 feet, where turbulence is rare, and passengers 
will ride far more smoothly than in aircraft flying 
at lower altitudes. The great non-stop ranges attain- 
able by these aircraft with a possible eventual lowering 
of the cost of travel resulting from increased aircraft 
“ productivity ”, will be added attractions to the travel- 
ling public. 


For the airlines—evolution 


Air transport is a matter of producing and marketing 
revenue tonne kilometres. There are several tools 
of production—the aircraft itself, its instrumentation 
systems, runways, navigation aids, and others. They 
must be closely related as an integral system of 
production. Among all of these elements, it is the 
jet engine which has produced a revolution. In the 
field of airframe design, there have been no startling 
developments. New materials have been employed, 
it is true, and new techniques have been developed, 
but the philosophy of airframe design even now has 
not departed radically from the line of development 
one would normally have expected. 


Is there anything revolutionary about the operating 
techniques of the new vehicle? Of some techniques 
one may say “ yes”, and of others “no”. Perhaps 
the most important factor in jet operations is the 
need to avoid delay once the engines are started. 
Even when idling on the ground, jet engines burn 
up fuel at a much higher rate than piston engines. 
Whereas conventional aircraft can start up, taxi 
out to the runway and there await air traffic clearance, 
jet aircraft will have to be cleared at the terminal, 
then start up their engines and taxi out directly to 
take-off. It is fortunate in this respect that jet engines 
do not require the usual run-up and power check, 
nor do they require to warm up, except under Arctic 
conditions. However, the layout of airports will 
require modification in order to allow jet aircraft 
to bypass piston-engined aircraft and gain immediate 
access to the take-off point. 


from 1941 to 1944. In 1944 he was a member of the Polish delegation to 
the International .Civil Aviation Conference at Chicago. He was appointed 
Polish Civil Air Attaché in Ottawa in 1945 before being called to IATA 
to head its technical department in November of that year. Ed 


Once in the air, time is, so to speak, compressed. 
Navigational checkpoints are passed more quickly, 
fuel is being constantly burned away, decisions have 
to be made very quickly. Thus, in flight planning for 
jet operation it becomes necessary to provide the 
pilots with prefabricated answers to as many problems 
as possible. What is to be done if an engine fails, 
if the headwind is much stronger than forecast, if 
the destination unexpectedly fogs in? These problems, 
usually capable of solution by calculation in conven- 
tional aircraft, must be solved quickly by reference 
to tables of answers covering all foreseeable troubles 
for each route. 


Flight planning as a whole will not be revolutionary. 
The objectives of planning a safe and economic 
flight will be the same and, as before, the methods 
used by individual airlines will differ to suit their 
particular operational practices and requirements. 
Pre-computed flight plans are already a factor of 
present-day operations, and a wide exchange of 
detailed flight planning methods among airlines and 
military organizations has already taken place at 
IATA Technical Conferences. 

At this point the flight endurance of turbine- 
powered aircraft is pertinent. Because of the high 
fuel consumption associated with turbine engines 
and the stress which has been put on need to avoid 
delays, an impression has grown that delay in flight 
of any kind may have disastrous consequences. This 
is not true; avoidance of delays or diversions to jet 
aircraft has been stressed by the airlines on purely 
economic grounds. The effect of any en route delay 
is obviously more critical in jet operation, and the 


August 15th, 1958: The first Boeing 707 civil jet transport 
is handed over to Pan American World Airways, with 
provisional CAA operating certificate. Sanford Kauffman, 
Vice President of PAA (centre) receives the keys of the 
aircraft from Boeing Airplane Company Vice President 
J. B. Connelly (left). 
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since May 30th, 1958, when it made its first flight. The 
first 22 aircraft are scheduled for delivery to American 
carriers during the course of 1959. 


weight of extra fuel required to compensate for it 
is a correspondingly greater penalty. With the 
constant aim of keeping the cost of air travel as low 
as possible, it is natural that great efforts should be 
made by IATA to remove the necessity for additional 
fuel reserves by pressing for improvements in navi- 
gational facilities and control procedures. 

The pilots who fly the new aircraft will not find 
them revolutionary. Converting to jets will be 
perhaps a slightly larger step than those which they 
have become used to taking from time to time over 
the years. There will be a number of new gadgets 
and instruments, but jet engine instrumentation is, 
on the whole, simpler, and the new cockpits will be 
essentially similar to the old. Once again, the “ com- 
pression of time” will need getting used to, and jet 
pilots will have to think and react a little more 
quickly than before. 

The chief novelty in flight crew training will be the 
fact that a greater part of it will be carried out on the 
ground. Even this is not revolutionary, since the 
use of synthetic training has been steadily increasing 
since the adoption of the Link Trainer before World 
War II. The art of flight simulation has now reached 
the stage where training in all phases of flight can be 
carried out on the ground; and, in many cases, 
procedures carried out in these simulators are 
recognized by Administrations as having a value 
equivalent to actual air experience for licensing 
purposes. While the initial cost of a flight simulator 
for a large jet aircraft very nearly approaches the 
cost of the aircraft itself, the actual running costs are 
negligible by comparison. It is possible, therefore, 
for an airline to give its flight crews a greatly improved 
training for the same training expenditure. The 
system is further beneficial in that it is unaffected by 
aircraft availability or adverse weather. 


Requirements for facilities and services 


One can say generally that the requirements for 
facilities and services for the mass operation of the 
big turbine-powered aircraft are not revolutionary. 
In the several years of preparatory analysis of exact 
requirements done within individual airlines and 
through IATA, an evolutionary development resulting 
from the characteristics of the aircraft has clearly 
emerged. 

Because of the vast capital required to buy jet 
aircraft, they must be used more intensively; and 
both utilization and load-factor must be maintained 
above the break-even point. This means greater 
emphasis than ever before on smooth, rapid handling 
of passengers and aircraft on the ground. It also 
places a premium on efficient maintenance and 
overhaul in the airlines. 

An IATA reference document, “ Apron Require- 
ments for Turbine-Powered Aircraft”, was published 
in January 1958 to present the latest airline thinking 


on matters related to the servicing and handling of 


turbine-powered aircraft at airports. Designed to 
assist airport authorities in choosing and preparing 
facilities for the jet age, this booklet provides guidance 
on such topics as fixed servicing, load handling, and 
apron systems. 
Attention has 
maintenance and _ overhaul, 


been focussed particularly on 
since here—perhaps 
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more than anywhere else in an airline—improved 
techniques can bring big savings. With techniques 
borrowed from the mass-production industries and 
suitably adapted, the airlines have high hopes of 
achieving more efficient planning and control of 
manpower and materials used in maintenance and 
overhaul. 


The fact that the maximum cruising speeds of the 
coming generation of jets will be double those of the 
best of their piston-engined predecessors will not, 
of course, mean that the travel time of the airline 
passenger will be halved. There will probably always 
be an irreducible minimum of delay at both ends of a 
flight. Readers will confirm from their own experience 
that the irreducible minimum has not been reached 
at many airports, if indeed at any. The airlines are 
constantly improving baggage handling techniques, 
ticketing and general passenger handling, and are 
very much concerned about the problem of procedural 
delay. If the constantly growing body of airline 
passengers is to get the full benefit of the new high 
speed transport, all those who are employed at an 
airport, whether by airlines or by Customs, Immi- 
gration and auxiliary services, must more and more 
regard themselves as part of a unified public transpor- 
tation service, and less and less as members of 
individual organizations. 


Runway requirements 


Adequate runway length is a requirement of the 
utmost importance. Much has been said to the effect 
that jet aircraft will require longer runways. While 
it is true that, for some long distance flights over 
3,000 miles, the runway length required at the 
departure airport will be of the order of 10,000 feet, 
this will not be the case for all airports. Many flights 
will involve shorter stage lengths of the order of 
1,000 to 2,000 miles, and will require shorter take- 
off runways in consequence. As an example, a 
runway of about 10,000 feet will be required for the 
flight between London and New York for an aircraft 
with a gross weight of 300,000 lIbs., but the same 
aircraft taking off from Karachi to Calcutta will 
weigh only 220,000 Ibs. and will require a runway 
of about 6,000 feet. 


Meteorology and communications 


Meteorological information becomes a pressing 
need not long after a jet aircraft reaches cruising 
altitude. Should it have to divert from its destination 
due to weather, the diversion must be carried out at 
altitude, where fuel consumption is least, and before 
the descent is started. Because economical descents 
from, say, 40,000 feet will often have to start at 
150 miles out, rapid and accurate forecasting of 
terminal weather conditions must be provided by a 
means of communication that is clear and reliable. 
The meteorological requirements are well under- 
stood, and studies are under way within WMO and 
IATA on more accurate methods of measuring and 
forecasting both surface and high altitude phenomena. 

Advances in aircraft communications are expected 
to result from experiments with selective calling 
systems (whereby particular aircraft can be virtually 
dialled as though by telephone) and with airborne 
radio teleprinters which can receive and store weather 
and other information. Both systems free the pilots 
from the burden of maintaining a listening watch, 
and both are being given operational trials by IATA 
Member airlines. 


Navigation facilities 


Jet aircraft can for the most part be navigated 
adequately en route by radio aids at present in service, 
although they will require improvement and even 
innovation for navigation on high density routes 
over oceans and large stretches of jungle, desert and 
similar territory. If there is to be any “ break through ” 
in navigation, it will probably come from the develop- 
ment of self-sustained aids, and the airlines have 
high hopes that Doppler and inertial navigation will 
become fully applicable to their requirements. This 
does not, however, mean an end to ground-based 
radio aids, and ground-based radio aids will remain a 
necessity. 

For navigation as such in the terminal area, the 
best existing aids will be adequate, and the systems 





for guidance in approach and landing are unlikely 
to require any significant change. However, a more 
widespread adoption of the latest available approach 
and runway lighting systems is necessary. The 11th 
IATA Technical Conference this year is dealing with 
the existing Instrument Landing System, its capabili- 
ties using the best modern equipment and practices, 
and the possibility of further development; and wil! 
also provide for an exchange of information on 
systems whereby aircraft can be landed automatically 
in fog. 

It must, of course, be realised that the introduction 
of turbine-powered aircraft on the world’s air routes 
does not mean the simultaneous disappearance of the 
conventional piston type aircraft. The problem of 
integrating the two types with their widely different 
operating characteristics has been the subject of 
considerable study by IATA. The problem is much 
bedevilled by the fact that jets are naturally economical 
at high speeds and will overtake the slower aircraft 
in climb, cruise and descent; jets are also economical 
only at high altitudes which up to now have been 
used only by military traffic which is often heavy. 


Air Traffic Control 


The penalties incurred by turbine-powered aircraft 
in deviating from their optimum flight path have been 
studied in IATA and, with the cooperation of their 
manufacturers, considerable data have been acquired. 
Unfortunately, due to the high density of traffic at 
many of the major air terminals throughout the 
world, departure and arrival routes have already 
become complicated and devious. The traffic patterns 
in many terminal areas will require a complete re- 
design, since in the past these have in the main been 
based on national rather than functional considera- 
tions. In several European States a fast jet aircraft 
cannot complete its climb to cruising altitude without 
crossing a national boundary. The changes of 
control and communications frequencies which take 
place at present under these circumstances must be 
eliminated or simplified to ease cockpit workload and 
to ensure an uninterrupted climb. 

Air Traffic Control is the most difficult problem 
facing the air transport industry today. It has 
become clear that on some routes positive ground 
based control and separation of aircraft will have to 
be maintained at all times. With the available navi- 
gational aids, control equipment and _ techniques, 
this just cannot be done without a drastic cut in 
route traffic flow. A very great effort is being made 
by the governments concerned to evolve the new 
equipment and techniques that are necessary. The 
1958 Technical Conference is also attempting to 
determine the practical air traffic control require- 
ments for the next five years. 

While jet cruising speeds will be high, speed, in 
other operations such as take-off, and approach 
to landing have increased only slightly, due to 
refinements in the design of the aircraft, and no 
substantial difficulties are foreseen in this phase of 
jet flying. 


Conclusion 


The one point above all which bears reiteration in 
this review is that air transport is the net result of an 
integrated system of aircraft, personnel, airports, 
meteorological and communications services, navi- 
gation facilities and facilities for ground handling 
and air traffic control. The end product will improve 
noticeably only if all of these closely related pro- 
duction tools can develop as an organised whole. 
A radical change in the potential of the aircraft alone 
means little unless all of the other system elements 
evolve in pace with it. 

In this day and age, such integrated development 
is possible only by cooperative preparation and 
action by all interested parties and on a fully inter- 
national basis. IATA’s purpose has been to provide 
an international forum in which this can be achieved. 
It will remain our purpose until the full benefits of 
jet transport—whether revolutionary or _ evolu- 
tionary—have been assured to the airlines, to the 
users of air transport and to the world community. 

To assure these benefits, the airlines have invested 
years of careful planning and very great new capital 
commitments, amounting on a global basis to several 
billions of dollars. It is only fair to expect that the 
public authorities responsible for providing facilities 
and services will do their share in an effort from 
which their peoples stand to gain so much. 
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=f[4 AWA -.- TARGET: 100 MILES UP! On a day surprisingly soon 45,000 
a 8, feet above Wendover, Utah, North American’s rocket-powered 


X-15 research plane will be released from a modified B-52 to take man 100 miles into outer space. 


Throughout the flight trajectory, radio contact between the X-15, the mother ship, chase planes and the 
ground will be maintained by custom-designed units from a Collins CNI (communication, navigation, iden- 


tification) system, similar to the electronic packages Collins is providing for the new military jet aircraft. 
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BEFORE TAKE-OFF AND IN FLIGHT 








THEY PUT THEIR TRUST IN BENDIX It 


INJECTION- AND FLOAT-TYPE 
CARBURETORS 


DIRECT INJECTION FUEL SYSTEMS, 
INCLUDING DISTRIBUTING PUMPS, 
REGULATOR UNITS, INJECTOR 
NOZZLES, AND FUEL SUPPLY 
PUMPS 


SPEED-DENSITY * FUEL METERING 
SYSTEMS 


WATER INJECTION SYSTEMS 
JET ENGINE CONTROL ANALYZERS 


FUEL METERING SYSTEMS FOR 
STARTING CONDITIONS 


FUEL-FLOW METERS 
FUEL-FLOW DIVIDERS 


FUEL-FLOW TOTALIZING SYSTEMS 
FUEL SUPPLY PUMPS 


SPECIALIZED FUEL METERING AND 
CONTROL SYSTEMS FOR 
GUIDED MISSILES 


AIRCRAFT GUN CHARGERS 
(SWITCHES, CONTROL) - 


FUEL SYSTEM FILTERS 
VENT-LINE TYPE FILTERS 
HYDRAULIC—LINE-TYPE FILTERS 
RESERVOIR—LINE-TYPE FILTERS 


FILTERS FOR AIRCRAFT HEATERS 
(AUXILIARY, ENGINE, CABIN) 


PNEUMATIC SYSTEM FILTERS 


ENGINE STARTING EQUIPMENT, 
INCLUDING BOOSTER COILS, 
INDUCTION VIBRATORS, RELAY 
SWITCHES, STARTERS 


AUTOMATIC ENGINE POWER 
CONTROLS 


AUTOMATIC ENGINE BOOST 
CONTROLS 


PROPELLER GOVERNOR CONTROLS 


SUPERCHARGER REGULATOR 
CONTROLS 


RECIPROCATING STARTER DRIVES 
MAGNETOS 
ELECTRICAL CONNECTORS 
IGNITION HARNESSES 
BOOSTER COILS 
IGNITION ANALYZERS 


LOW- AND HIGH-TENSION 
IGNITION SYSTEMS 


RADIO SHIELDING HARNESSES 


* Registered Trademark Bendix Aviation Corporation. 


IGNITION SYSTEMS FOR JET AND 


TURBINE ENGINES 


IGNITER PLUGS FOR JET AND 


TURBINE ENGINES 
DUPLEX JET NOZZLES 
DYNAMOTORS 
BLOWER MOTORS 
BAND CHANGE MOTORS 
BOOSTER DYNAMOTORS 
ACTUATOR MOTORS 
SPECIAL INVERTERS 


AFTER-BURNER FUEL AND 
GATE CONTROLS 
JET ENGINE STARTERS AND 
GENERATORS 








X IGNITION AND FUEL METERING SYSTEM 
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Throughout the world of aviation, the men who buy 
and the men who fly have come to depend on Bendix 
ignition systems and Bendix fuel metering systems— 
the most reliable products of their kind that can be 
put into an airplane. 


Bendix makes fuel metering and ignition products 
for every type of aircraft. In single-engine jobs, small 
twins, up through jets and mighty trans-oceanic air- 
liners, there’s a place for one or more of the many 
excellent products listed on the facing page. 


Remember, of course, that fuel metering and igni- 
tion are only two of the aviation fields in which 
Pendix products are recognized as the world’s finest. 
‘mong other fields, Bendix is a recognized leader in 
‘vigation and weather equipment, in airborne com- 








munications equipment and in the field of brakes, 
linings, and landing gear. 


Whatever your aviation product needs, the chances 
are excellent that Bendix can supply you with the 
finest and most reliable equipment that it is possible 
to find. We would like an opportunity to prove that 
claim. If you would like information about ignition 
systems, fuel metering systems, or any of the hundreds 
of other Bendix aviation products, or systems, we’ll 
be happy to answer your inquiry without delay. 


Bendix International 


Division of Bendix Aviation Corporation, 205 E. 42nd St., New York 17, N.Y. U.S.A. 
Cable “Bendixint,” N.Y. 
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WASTES, THROUGH STORMS—THE R-THETA NAVIGATIONAL COMPUTER SYSTEM E\ 
GIVES PIN-POINT TRACKING TO BOTH COMMERCIAL AND MILITARY AIRCRAFT. ar 


NOW IN FULL-SCALE QUANTITY PRODUCTION FOR THE ROYAL CANADIAN AIR FORCE, bee 
R-THETA UNITS ARE AVAILABLE FOR EVALUATION BY ALLIED GOVERNMENTS ” 
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AND BY WORLD AIRLINE COMPANIES “é 
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Canadian Applied Research Limited the 
(formerly PSC Applied Research Limited) 


1500 O'CONNOR DRIVE of 
TORONTO 16, ONTARIO, CANADA col 
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Navigate from base, navigate to destination, intercept other 
aircraft, compute mathematical problems while the ‘‘memo- 
ry’’ continues to record navigational information—the R- 
Theta System provides more for its size and weight than ° 
any other self-contained navigation computer in the world. Member: A. V. Roe Canada Limited & Hawker Siddeley Group 




















The third but by no means last of the executives is Dr. H. J. Gorecki, [ATA 
Born in Poland in 1897, he studied at 
the Polytechnical School in Moscow, and later at the Universities of Warsaw 
After graduation he worked for a short time for the Polish 
Ministry of Labour. In 1926 he became a barrister and in 1928 started his 
career in civil aviation by accepting the position of Legal Adviser to Polish 
He served with LOT until 1945 in different capacities 


Treasurer and Financial Director. 


and Cracow. 


Airlines (LOT). 


including those of Vice-President and Managing Director. 


and Charges 


International Airline Taxes 


by Dr. H. J. Gorecki, Financial Director, International Air Transport Association. 


During World 


War Il while in England Dr. Gorecki continued as an executive of the airline 


‘Tien seems to be a popular misconception among 
the general public—and sometimes even among 
governments—that as they fly gaily about the world, 
free as the birds, international airlines are somehow 
or another above such mundane and unpleasant 
matters as taxes or charges for operating facilities 
provided by states and other public authorities. 

Nothing could be further from the true facts about 
modern airline operation. It may have been the case 
in the beginning of air transport development, when 
airlines had a privileged position as expensive experi- 
ments of many states, but it is definitely not the case 
in these later days when air transport is an indis- 
pensable factor in the political, cultural and, above 
all, the economic life of every country in the world. 

To clarify this misconception, let me state very 
firmly indeed that the international airlines 


— do not enjoy any particular taxation privileges; 
and 

— do pay their equitable share of operating facilities 
provided by states and municipalities. 


Taxes 

Every businessman knows that a normal commercial 
enterprise is subject to income and other types of 
taxation, but few can realize how many complications 
are involved in assessing equitable taxes on an 
airline operating international routes. It must cope 
with the laws and jurisdictions, not merely of one 
country, but of every country to which it flies; for 
carriers operating throughout the world, the resulting 
complexities are literally staggering. 

Take for instance, one of the basic forms of 
taxation—that on profits or net income. How is it 
to be applied to an airline which earns its bread and 
butter by taking people from one country to another? 
Should the airline be taxed only by the country of 
its incorporation, or by every country into whose 
territory it flies ? And if the second alternative is 
accepted, on what basis should the computation of 
taxes be made ? Should it be on actual profit on 
the sale of transportation from this particular country, 
less expenses, Or On some other basis ? 

This is only one example of the difficulties which 
arise in connection with the assessment of income 
tax. Basically there are two general theories, one 
known as the “vessel” theory, the other as the 
“railroad ” theory of taxation. Under the “ vessel ” 
theory, foreign jurisdictions cede taxing authority 
to the home state in return for reciprocal exemption. 
Under the “ railroad ” theory, an arbitrary allocation 
of the taxable potential of a transport enterprise in 
countries other than its country of origin is used as 
a basis for taxation. 

Matters would be considerably simplified if either 
the “ vessel ” or the “ railroad ” theory were applied 
world-wide. There is a preponderance of opinion 
in favour of the “ vessel” or reciprocal theory, and 
it is interesting to note that both the International 
Civil Aviation Organization and the International 
Chamber of Commerce have favoured this method. 
However, there are many governments which do 
not subscribe to this theory, and this is where com- 
plications begin. If a given country is not willing 

grant reciprocal exemption, some method of 
ocation of taxation liability must be determined. 


Frequently it is based on gross receipts and involves 
arbitrary assumptions regarding airline profits or 
earnings in the country in question. Many attempts 
have been made by IATA members to work out an 
acceptable universal allocation formula, but the 
circumstances of different airlines in different coun- 
tries vary so much that it has been impossible to 
devise any one method which will gain world-wide 
acceptance. 

Another very common tax is that levied on the 
sale or use of international transport by air. In 
certain cases the airlines are assessed directly by the 
governments on gross receipts; sometimes they act 
only as tax collectors without compensation. Even 
when the airlines do not pay these taxes themselves, 
but collect them from passengers or shippers, the 
administrative burden involved is heavy and the cost 
to the airlines is considerable. Here again, ICAO 
and the ICC have urged states to eliminate this kind 
of tax, yet few governments have heeded and these 
taxes still constitute a major problem for airlines in 
many parts of the world. 

Moreover, international airlines encounter a 
multitude of different types of taxation with widely 
varying incidence. For example, there are such 
levies as capital and property taxes on aircraft 
engaged in international air transport, taxes on fuel 
and ground equipment, spare parts, aircraft equip- 
ment, business taxes, municipal taxes, stamp taxes 
on bills of lading, enterprise taxes, employees’ taxes, 
taxes on the free exchange of property, capital gain 
taxes, special income tax for contract staff, personal 
travel taxes, and taxes on home leave passages for 
airline personnel, etc. 

There are also the so-called “ nuisance” taxes, 
which in recent years seem to be growing rather than 
diminishing. These are levied directly on either 
passengers or shippers, such as head tax, airport tax, 
landing tax and so on, which are paid for—and 
cursed—by international passengers. 

For each type of taxation nearly every country 
applies different methods of computation, and this 
fact makes the taxation experts of big airlines very 
busy men indeed. No matter how high they fly, 
airlines never get beyond the watchful eye of the tax 
collector. 


Charges 
One of the thorniest problems confronting govern- 
ments and airlines alike is the financing of airports 
and air navigation facilities. To the extent that these 
facilities form part of the airport establishments and 
are closely linked with the airport operation and the 
landings and take-offs, the problem has been partly 
solved. At many airports landing fees have been 
increased over the past few years to help meet the 
cost of the facilities provided. There are wide varia- 
tions in the methods used by the airport authorities 
to recover these costs. Nevertheless, generally 
speaking, they do recover either the whole or at 
least a substantial part of their costs through charges 
upon the users of their facilities (among whom are, 
of course, international airline operators) or from 
other sources of revenue, i.e. rentals, concessions, 
etc. 

En route facilities, however, are a different proposi- 
tion. When an airliner is at the airport, it is a known 





and also served with the Polish Air Force. In 1944 he was also appointed 
a member of the Polish Delegation to the Chicago Civil Aviation Conference, 
where he was elected to the IATA Organizational Committee. 

Gorecki is internationally known as a dynamic personality and it is largely 
to his credit that IATA finances have achieved so favourable a position in 
a very short period of time. He is always ready to enter the lists to protect air 
transportation from the burden of excessive charges and taxation, and this 
is the theme of his article. 


Ed. 


and controlled quantity, and airport and airline cost 
accountants known exactly where to fit it into their 
system of charges and allocations. But when it gets 
off into the blue, out of the airport control area, the 
picture changes. True, on well-flown routes the 
aircraft is in contact with a number of ground 
installations which, together with the complementary 
airborne equipment, provide an adequate system for 
keeping the aircraft safely on its course. The poor 
cost accountant, however, whether working for the 
airlines or the government, has by this time lost 
touch; he is not precisely clear when the navigational 
services provided ceased to be an airport function 
and became an en route function, and will be faced 
with the same dilemma in reverse when the aircraft 
returns. The particularly airport and the route used 
by the aircraft are probably used by many other 
aircraft—civil, military and private. Once away from 
the airport, the proper assessment of financial 
responsibility for the falicities used becomes very 
tricky indeed. 

As in taxation problems, there are also some 
misconceptions about how air navigation facilities 
are provided and paid for at present. Basically, 
there are four ways: 

— By governments directly. Some governments 
recover all or a proportion of their costs through 
charges imposed on users; others do not. 

— By government-sponsored agencies. In these 
instances, charges are made to civil users and 
normally the cost of providing and maintaining 
the facilities is recovered. 

— By agencies owned by the airlines on a cooperative 
basis 

— By individual airlines. 

Many states have provided facilities and services 
ever since the early days of international aviation on 
the grounds that this was a state responsibility. This 
does not mean, however, that the users enjoy a free 
ride at the expense of the tax-payers. On the contrary, 
international airlines pay a considerable amount of 
money for facilities in the countries where, for one 
reason or another (geographical location, size, local 
needs, etc.) charges are levied for the use of air 
navigation facilities; they also pay substantial sums 
to private air navigation agencies and they maintain 
their own organizations for air navigation purposes. 
It has been roughly estimated that if the overall cost 
of air navigation facilities included the airlines’ 
costs as well as those of governments, it could be said 
that the airlines already bear about 40 percent of the 
total costs of these services attributable to inter- 
national air transport. 

* 


What is the practical or hard cash implication of 
all this ? A couple of years ago IATA made a rough 
study which showed that almost 13 percent of every 
dollar the airlines collect goes to governments, in 
one form or another, in taxes or charges. Applying 
this figure to the 1957 gross receipts of international 
airlines, it means that in excess of $ 500,000,000 was 
paid to governments under the above headings. 
Here then are more than 500 million reasons which 
should dispel any misconception as to whether or 
not the international airlines are contributors to the 
public coffers, or whether they exist solely on the 
tax-payers’ money. 
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PILLARS OF WORLD AIR TRANSPORT 


A “Who's Who” of the International Air Transport Association 


As in previous years, the Editors of /nteravia have compiled a“ Who's Who” transport industry, its airline fleets and route networks, and also of the work 


of international air transport for publication at the time of the IATA Annual 
General Meeting, which this year is being held in New Delhi over the period 


October 27th to 31st. 


This information is presented in the same form as in earlier years, as this 
has been proved to be the most acceptable to readers. There is, regrettably, 
little change in the information available from a few of the member companies, 


mainly located in the hotter regions. 


These tables, the last of which was published in September 1957 (cf. /nteravia 
No. 9, 1957, page 903 etc.), are eloquent testimony of the growth of the air 


of IATA. 


Approximately 500 jet and 400 turboprop aircraft, totalling a value of some 


$ 3,000,000,000, are now on order for the [ATA member airlines in order to cut 


down travelling time and to ensure that air travel is made even more comfortable. 
In 1957 |ATA membership totalled 78 airlines, of which 71 carriers were 
full members and 7 were associate members. The 1958 membership has now 


climbed to 86 air transport companies, of which 78 are active in international 


traffic with full membership, while a further 8 domestic carriers are associate 
members of IATA. 























CAPITAL AIR FLEET R: Route 
or MANAGEMENT PRINCIPAL ROUTES Mileage 
OWNERSHIP Available On order (unduplicated) 
E: Employees 
AER LINGUS TEORANTA, 43, Upper O’Connell Street, Dublin. 
Authorized: P. Lynch, Chairman 3 Vickers Viscount 800 3 Vickers Viscount Dublin to 9 points in Europe, R: 6,176 
£5,000,000 J. F. Dempsey, General Manager 4 Vickers Viscount 700 800 10 points in Britain, and E: 1,999 
Issued: Capt. J.C. Kelly-Rogers; Deputy General Manager 10 Douglas DC-3 7 Fokker F.27 Dublin to Shannon 
£2,073,000 | Friendship 
AERLINTE EIREANN (IRISH AIR LINES), 58 Upper O’Connell Street, Dublin. 
Authorized: J. F. Dempsey, General Manager | 3 Lockheed 1049H —~ Dublin-Shannon-New York; R: 3,196 
£5,000,000 Capt. J. C. Kelly-Rogers, Deputy General Manager & Head of Dublin-Shannon-Boston E: U.S.: 50 
Issued : Technical Division - NB: Aer Lin- 
£1,425,005 gus staff also 





act on behalf 
of Aerlinte 





AIR FRANCE, Compagnie Nationale Air France, 2, rue Marbeuf, Paris 8. 


Fr. 10,000,000,000 Max Hymans, Chairman 

Louis Lesieux, Managing Director 

René Briend, Hon. Managing Director 

Maurice Lemoine, Dep. Managing Director, Secretary-General 
Raymond Dupré, Dep. Managing Director (Engineering) 
Robert Montarnal, Dep. Managing Director (Economic Affairs) 





10 Lockheed 1649 

22 Lockheed 1049 

16 Lockheed 749 

11 Vickers Viscount 708 

61 Douglas DC-3/DC-4 

12 Breguet Provence 
BR763 


17 Boeing 707 
24 Sud-Aviation 
Caravelle 


Paris to 41 points in Europe, 
139 points in Africa, 26 
points in the Americas, 
13 points in Asia 








AIRWORK LIMITED, Airwork House, 35, Piccadilly, London W.1. 
M.D.N. Wyatt, Chairman and Managing Director 
W.K. Davison, General Manager 

G. E. Ford, Operations Manager 

K. R. Sangster, Traffic Manager 

L. R. E. Castlemaire, Sales Manager 


Private 


2 Vickers Viscount 736 
2 Vickers Viscount 
810 (Transair) 
7 Vickers Viking 
4 Handley Page Hermes 
10 Douglas Dakota 
(Transair) 


2 Vickers Viscount 
831 


To points in East, West and 
Central Africa, the Far 
East and Western Europe 








ALITALIA - LINEE AEREE ITALIANE, 92, Viale Maresciallo Pilsudski, Rome. 


Lire 10,000,000,000 Count Nicold Carandini, President 

Gen. Aldo Urbani, Vice President 

Lord Douglas of Kirtleside, Vice President 
Ing. Bruno Velani, Managing Director 


10 Vickers Viscount 

6 Douglas DC-7C 

11 Douglas DC-6/DC-6B 
12 Douglas DC-3 

6 Convair 440 


a a 


4 Douglas DC-8 


North and South America, 
North, South, East and 
Central Africa, Near East, 
Europe; domestic to 20 
points 





AUSTRIAN AIRLINES (AUA), Salesianer Gasse I, Vienna. 
Sch. 60,000,000 Dr. Josef Joham, President 
Sepp Fréschl, Manager 

Rudolf Trimmel, Manager 


4 Vickers Viscount 
(Fred Olsen) 


Vienna to London, Paris, 
Frankfurt, Zurich, Stuttgart, 
Rome 





AVIACO, AVIACION Y COMERCIO, S.A., Aduana 33, Madrid. 


Ptas. 100,000,000 José Pazé Montes, Chairman 
Emilio Gil Cacho, Managing Director 
José Inchausti Balseiro, Administration Director 
Antonio Erce Diez, Director of Traffic 


5 de Havilland Heron 2 
4 Bristol 170 
8 SE.161 Languedoc 


6 Fokker F.27 
Friendship 


Domestic, including the Balea- 
rics and Canaries; points in 
North Africa and France 





B.E.A., BRITISH EUROPEAN AIRWAYS, Keyline House, South Ruislip, Middlesex. 

Marshal of the Royal Air Force Lord Douglas of Kirtleside, 
Chairman 

Sir John Keeling, Deputy Chairman 

Anthony H. Milward, Chief Executive 


Issued : 
£16,000,000 


65 Vickers Viscount 
701/802/806 

11 de Havilland 
Elizabethan 

45 Douglas DC-3 (incl. 
freighters) 

4 Helicopters 

5 others 





24 de Havilland 121 

6 de Havilland 
Comet 4B 

20 Vickers Vanguard 
951 





International to 53 points 
in Europe and Near East; 
domestic, to 22 points 


Eireann 
R: 187,650 
E: 20,052 
me 800 
E: 1,250 
R: 47,662 
E: 3,800 
R: n. a. 
E: 136 
R: 9,260 
E: 690 
R: 38,055 
E: 11,710 
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CAPITAL 
or 
OWNERSHIP 


MANAGEMENT 


Available 


AIR FLEET 


On order 





PRINCIPAL ROUTES 


R: Route 
Mileage 
(unduplicated) 
E: Employees 





B.0.4.C., BRITISH OVERSEAS AIRWAYS CORPORATION, London Airport, Hounslow, Middlesex. 





































































































£100,341,631 Sir Gerard d’Erlanger, Chairman 28 Bristol Britannia 5 Bristol Britannia To 6 points in Europe; 12 in R: 65,918 
Sir George Cribbett, Deputy Chairman 102/312 312 Africa; 7 in North America; E: 19,346 
Basil Smallpeice, Managing Director 10 Douglas DC-7C 19 de Havilland 6 in Central America and 
Keith Granville, Deputy Managing Director 6 Lockheed 749A Comet 4 the Caribbean; 19 in Asia; 
16 Boeing Stratocruiser 35 Vickers V.C.10 3 in Australasia 
13 Canadair Argonaut 15 Boeing 707 
C.S.A., CESKOSLOVENSKE AEROLINIE, 8 Namesti Republiky, Prague and Prague-Ruzyne Airport. 
State Josef Prochazka, Director General 3 Tupolev Tu-104A na. London, Paris, Vienna, Co- R: 8,450 
Alois Palichleb, Director of Operations Ilyushin I-14 penhagen, Helsinki, Stock- E: 1,600 
O. Holovsky, Technical Director 8 Ilyushin I-12 holm, Zurich, Brussels; Eas- 
Jan Barcal, Commercial Director 20 Douglas DC-3 tern Europe incl. Moscow 
DEUTSCHE LUFTHANSA AKTIENGESELLSCHAFT, Claudiusstrasse 1, Cologne. 
Authorized: Hans M. Bongers, Commercial Director 4 Lockheed 1649A 4 Boeing 707 Points in Europe; New York, R: 48,200 
DM. 120,000,000 Gerhard HGltje, Technical Director 8 Lockheed 1049G 9 Vickers Viscount Chicago; Santiago de Chile; E: 5,400 
Heinrich Golcher, Traffic Policy 9 Convair 440/340 800 Teheran; domestic 
H. G: von Studnitz, Public Relations 3 Douglas DC-3 
EAGLE AIRWAYS (EAGLE AIRWAYS LIMITED), Marble Arch House Air Terminal, London W.2. 
Private H. Bamberg, Chairman and Managing Director 2 Vickers Viscount 800 London to 7 points in Europe; R: 4,498 
M. A. Guinane, Deputy Managing Director 15 Vickers Viking Manchester to 4 points in E: n.a. 
J. H. Sauvage, D.S.O., D.F.C., Operations Manager Europe; Birmingham to 
1 point in Europe 
FINNAIR, AERO O/Y, T6éélénkatu 4, Helsinki. 
Fin. Mk. 60,000,000 Lt.-General Leonard Grandell, President 6 Convair 440 3 Sud-Aviation Domestic; Europe, including R: 11,137 
Bertel Aulin, Vice-President (Technical) 10 Douglas DC-3 Caravelle Moscow E 1,150 
Adolf Nystrém, Vice-President (Commercial) 
FLUGFELAG ISLANDS, (ICELANDAIR), Reykjavik Airport, P.O. Box 955, Reykjavik. 
Kr. 3,568,500 G. Vilhjalmsson, Chairman 2 Vickers Viscount 759 — Reykjavik to U.K., Scandi- R 8,370 
O. O. Johnson, General Manager 1 Douglas DC-4 navia and Germany; do- E 23 
S. K. Matthiasson, Secretary 1 Douglas DC-3 mestic 
3 others 
H.C.A., HUNTING-CLAN AIR TRANSPORT LIMITED, London Airport, Hounslow, Middlesex. 
Hunting-Clan Air M. H. Curtis, Managing Director 2 Douglas DC-6A 2 Bristol Britannia To East, West and Central R: 22,700 
Holdings Limited Capt. L. B. Greensted, Operations Director 3 Vickers Viscount 732 317 Africa; points in Europe; BE: 354 
D. J. Platt, Commercial/Sales Manager 7 Vickers Viking 2 Vickers Viscount Gibraltar 
5 Douglas DC-3 810 
3 Avro York 
IBERIA, LINEAS AEREAS DE ESPANA, Avenida America No. 2, Madrid. 
Ptas. 90,000,000 Tomas Delgado, President 5 Lockheed 1049E/G To New York; points in R: 42,281 
Cesar Gomez Lucia, General Manager 5 Convair 440 Latin America; Africa; Eu- E; 2,667 
J. M. Ansaldo, Operations Manager 23 Douglas DC-3/DC-4 rope; domestic 
Juan B. Viniegra, Secretary-General 4 Bristol 170 
J.A.T., JUGOSLOVENSKI AEROTRANSPORT (YUGOSLAV AIR LINES), Biréaninova 1/III, Belgrade. 
Din. 4,464,000,000 Milan Simovic, Director General 13 Douglas DC-3 To nine countries in Europe; R: 9,800 
Gojko Vojvodic, Commercial Director 3 Convair 340/440 Turkey and Egypt; do- E: 808 
Vojislav Rakic, Operations Director 6 Ilyushin Il-14 mestic 
K.L.M., ROYAL DUTCH AIRLINES (Koninklijke Luchtvaart Maatschappij N.V.), 1 Plesmanweg, The Hague. 
Fl. 147,954,000 I. A. Aler, President 9 Vickers Viscount 803 12 Lockheed Electra Europe; Middle and Far East; R: 161,484 
Ir. F. Besancon, Exec. V. P. (Production) 10 Douglas DC-7C 2 Fokker F.27 Australia; USA; Canada; E: 16,968 
Dr. L. H. Slotemaker, Exec. V. P. (Air Policy) 14 Douglas DC-6A Friendship South America and Mexico; 
Dr. J. v. d. Wiel, Executive Vice President DC-6B 8 Douglas DC-8 Caribbean; Africa 
15 Douglas DC-3/DC-4 2 Douglas DC-7C 
19 Lockheed 1049E/G/H 
10 Lockheed 749 
14 Convair 340 
L.O.T., POLSKIE LINIE LOTNICZE, 39, ul. Hoza, Warsaw (1). 
State Ing. Andrzej Skaia, General Manager 11 Ilyushin Il-14 Ilyushin Il-14P Warsaw to 15 points in R 8,100 
Ing. W. Leja, Technical Manager 12 Ilyushin [1-12 Western and Eastern Eu- E 1,898 
Augustyn Wojnowski, Commercial Manager 20 Li-2 rope; Egypt; domestic 
Marian Grobowski, Operations Director 5 Douglas DC-3 
| 3 Convair 240 
OLYMPIC AIRWAYS S.A., 6, Othonos Street, Athens. 
Onassis Shipping Th. Garofalidis, Chairman 3 Douglas DC-6B 2 Douglas DC-8 Middle East, Turkey; five R: 9,150 
Interests G. Patronicolas, Vice Chairman 16 Douglas DC-3/DC-4 European countries; do- E: 1,150 
C. Konialidis, Managing Director 1 Fairchild Forwarder mestic 
SABENA, SOCIETE ANONYME BELGE D’EXPLOITATION DE LA NAVIGATION AERIENNE, 35, rue Cardinal-Mercier, Brussels. 
Fr. b. 50,000,000 Gilbert Périer, Chairman | 9 Douglas DC-7C 5 Boeing 707 Points in Europe and Medi- R: 97,560 
Gaston Claeys, Managing Director 12 Douglas DC-6A terranean, North Atlantic; E: 8,650 
Wilhelm Deswarte, General Manager DC- Belgian Congo and South 
Gaston Dieu, Assistant General Manager 9 Douglas DC-4 Africa; domestic in Belgian 
René Golstein, Secretary-General 28 Douglas DC-3 Congo 
Félicien Pirson, Technical Manager 12 Convair 440 
Anselme Vernieuwe, Operations Manager 10 Helicopters 
15 others 
S.A.S., SCANDINAVIAN AIRLINES SYSTEM, Stockholm 40. 
Swed. Kr. Ake Rusck, President 14 Douglas DC-7C 7 Douglas DC-8 Points in Europe, North and R: 119,840 
157,500,000 Viggo J. Rasmussen, Executive Vice-President 13 Douglas DC-6B 12 Sud-Aviation South Atlantic, Polar Rou- E: 10,800 
Thore Boye, Executive Vice-President 12 Douglas DC-6 Caravelle tes Europe-Greenland-U.S. 
Nils Langhelle, Executive Vice-President 20 Convair 440 West Coast and Europe- 
Alaska-Japan; Middle, Near 
and Far East; Africa 
SKYWAYS LIMITED, 7, Berkeley Street, London W.1. 
£315,000 Sir Wavell Wakefield M.P., Chairman 8 Handley Page Hermes — Britain to three points in R: 3,792 
E. Rylands, Managing Director 15 Avro York France; Britain to Cyprus E: 1,034 
C. F. Dickson, Commercial Director 4 Douglas DC-3 
Capt. J. Michie, Operations Manager 1 de Havilland Rapide 
SWISSAIR TRANSPORT COMPANY LIMITED, Hirschengraben 84, Zurich. 
Fr. 63,000,000 Ernst Schmidheiny, Chairman 4 Douglas DC-7C 3 Douglas DC-8 Points in Europe, North and R: 71,700 
Walter Berchtold, Managing Director 7 Douglas DC-6B 1 Douglas DC-7B South America, Near and E: f 
Eugen Groh, Director of Finance 3 Douglas DC-4 1 Douglas DC-6A Far East 
Lucien Leo Ambord, Director of Traffic and Sales 8 Douglas DC-3 


Robert Fretz, Director of Operations 
Isidor Lack, Director of Engineering 
Armin Baltensweiler, Director of Planning 





Dr. C. F. Ducommun, Personnel Manager 





11 Convair 440 
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or 
OWNERSHIP 





MANAGEMENT 





AIR FLEET 


On order 








ROUTES 





R: Route 
Mileage 
(unduplicated) 
E: Employees 





Issued: 
Fr. 984,000,000 





T.A.L, COMPAGNIE DE TRANSPORTS AERIENS INTERCONTINENTAUKX, 23, 


Paul Bernard, Chairman 

General Georges Fayet, Managing Director 

J. J. Wilmot Roussel, Deputy Managing Director 
Colonel L. Aubree, Operations Director 


Rue de |’Amiral d’Estaing, 


5 Douglas DC-6/DC-6B 


2 Douglas DC-8 


New 
land, New Caledonia, New 
French 


To points in Morocco, French 
Madagascar, 
Middle East, Viet- 
Zea- 


Pacific 








49,700 
1,170 








T.A.P., TRANSPORTES 
Esc. 120,000,000 





AEREOS PORTUGUESES, S.A.R.L., Rua Braamcamp, No. 2, Lisbon. 


Brig. Jodo de Freitas, Chairman 
Dr. Ernesto Coelho, Secretary-General 
Jorge de Abreu, Commercial Manager 








T.H.Y., TURK HAVA YOLLARI, Idare Merkezi, Ankara. 


TI. 60,000,000 





Enver Akoglu, General Manager 
Hiseyin Unsal, Assistant General Manager 
F. Kakmaci, Secretary-General 





U.A.T., UNION AEROMARITIME DE TRANSPORT, 5, Boulevard Malesherbes, Paris 8. 


Fr. 665,000,000 


3 Lockheed 1049G 
9 Douglas DC-3/DC-4 


2 Vickers Viscount 


7 de Havilland Heron 





Louis Pommery, Chairman and Managing Director 
J. Combard, Director 
Roger Loubry, Director 


7 de Havilland Heron 


3 Vickers Viscount 


794 


2 Douglas DC-8 
2 Noratlas 2502 


African 


Athens, Nicosia, | 


Pro- 
Europe 





9,030 
900 


9,606 
1,308 





Points in French West Africa, 
Equatorial i 


: 124,300 





U.S.A. AND CANADA 





AMERICAN AIRLINES, 100, Park Avenue, New York City, N.Y. 


$185,288,363 


including credits 


and debentures 


C. R. Smith, President 

C. W. Jacob, Senior V.P. & Secretary 

O. M. Mosier, Executive V.P., Operations 
C. A. Rheinstrom, Executive V.P., Sales 
W. J. Hogan, Executive V.P., Finance 


85 Douglas DC-6/6A/6B 


25 Boeing 707-123 
25 Boeing 707-023 
25 Convair 600 

35 Lockheed Electra 











BRANIFF INTERNATIONAL AIRWAYS, Exchange Park, Dallas 35, Texas. 


$34,919,265 


capital and surplus 


Charles E. Beard, President 

J. W. Miller, Exec. Vice President 

C. G. Adams, Vice President (Finance) and Secretary 
Rex K. Brack, Vice President (Traffic & Sales) 

R. V. Carleton, Vice President (Operations) 

Walter M. Henshel, Vice President (Public Relations) 





* CHICAGO HELICOPTER AIRWAYS, 5240 West 63rd Street, Chicago 38, Ill. 


n.a. 


John S. Gleason, Jr., President & Treasurer 
C. W. Moore, Exec. Vice President 





C.P.A.L., CANADIAN PACIFIC AIR LINES LIMITED, Vancouver Airport, B.C. 


Canadian Pacific 
Railway Co. 


G. W. G. McConachie, President 

R. W. Ryan, Executive Vice President 

R. B. Phillips, Vice President, Operations 
H. B. Renwick, Vice President, Traffic 


31 Convair 340/440 


2 Curtiss C-46 (cargo) 
1 Douglas C-47 (cargo) 


5 Boeing 707 
9 Lockheed Electra 


transcontinental to 23 
District 
Canada 


Points in central USA; Texas 
Washington 
West 





| Local helicopter services 














5 Bristol Britannia 312 
13 Douglas DC-6A 


1 Bristol 
Britannia 310 
2 Douglas DC-6A 


To Far East, Australia, South 





DELTA AIRLINES IN 


$34,020,000 





C., Atlanta Airport, Atlanta, Ga. 


R. W. Freeman, Chairman 
C. E. Woolman, President & General Manager 


28 Convair 340/440 





8 Douglas DC-8 
10 Convair 880 





U.S. domestic, New York and 
Chicago to South and West; 


area and South America 











E.A.L., EASTERN AIR LINES, INC., Eastern Air Lines Building, 10 Rockefeller 


Nom. auth. 
$5,000,000 





E. V. Rickenbacker, Chairman 

Thomas F. Armstrong, President 

Sidney L. Shannon, Sen. Vice President (Operations) 
W. L. Morisette, Jr., Vice President (Sales & Traffic) 





* THE FLYING TIGER 


$12,028,517 


LINE INC., Lockheed Air Terminal, Burbank, Calif. 


R. W. Prescott, President 
Fred Benninger, Exec. V.P. & Treasurer 


38 Lockheed 1049A/C/G 


48 Douglas DC-7B 


13 Lockheed 1049H 





NATIONAL AIRLINES INC., 3240 N.W. 27th Ave., Miami 42, Florida. 


Auth: 1,600,000 
shares: 
Issued: 
1,124,656 shares 


G. T. Baker, President & Chairman 


J. C. Brawner, Sr. V.P. & Treasurer 


A. G. Hardy, Sr. V.P., Washington 


J. M. Rosenthal, Sr. V.P.—Industrial Relations 





*N.Y.A., NEW YORK AIRWAYS, INC., P.O. Box 426, La Guardia Airport, Flushing 71, New York. 
$2,236,327 


Robert L. Cummings, Jr., President 
Horace Brock, Exec. Vice President 





NORTHWEST AIRLINES, INC., 1885 University Avenue, St. Paul 1, Minnesota. 


Net worth end 1957 


$33,065,292 


Croil Hunter, Chairman 

Donald W. Nyrop, President 

Malcolm S. Mackay, Exec. Vice President 
Frank C. Judd, V.P., Operations & Engineering 


8 Douglas DC-7/DC-7B 
12 Douglas DC-6/DC-6B 
4 Lockheed 1049H 

18 Convair 340/440 

7 Lockheed Lodestar 


14 Douglas DC-7C 
20 Douglas DC-6B 
9 Boeing Stratocruiser 


40 Lockheed Electra 
20 Douglas DC-8 


6 Douglas DC-8 


23 Lockheed Electra 


Domestic, mostly North-South 


City, Puerto Rico, Montreal, 








World-wide cargo routes 


Africa, 1,932 
Africa; 
in West 

14,938 

of E: 21,048 
and 

16,422 

& 5,083 
Coast 
America 

438 

135 

: 40,399 

Europe; E: 2,300 

R: 10,566 

E: 6,058 
Carribbean 

R: 17,266 

Mexico E: 16,000 

9,175 

1,620 





Boston via 
Miami, 
Miami to Houston via New 
Foreign to Cuba 


m 





3,404 
3,819 








Helicopter feeder services in 
Metropolitan 














New York & Washington to 
Seattle; to Hawaii, Canada, 
Alaska and the Orient 











PANAGRA, PAN AMERICAN GRACE AIRWAYS, INC., 135 East 42nd Street, New York 17, N.Y. 
$10,000,000 








Andrew B. Shea, President 
Douglas Campbell, V.P. & General Manager 
Thomas J. Kirkland, V.P., Operations 
Cyrus S. Collins, V.P., Traffic & Sales 
Ludwig H. Clifton, V.P. & Comptroller 
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4 Douglas DC-8 





Panama to Colombia, 
dor, Peru, Bolivia, Chile & 
Argentina, with interchange 


Washington & New 


Ecua- 


Miami, 
York 















9,700 
1,170 


9,606 
1,308 
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dard Bank of South Africa, Ltd., Market Square, Johannesburg. | 2.12.6 | £ 1.9.6 


Interavia, Postfach 192, Vienna |./1. Postal Cheque Account: 
Osterr. Postsparkassenamt, Vienna, No. 153.073. 190.— | 6.Sch.} 110.— 


Interavia, Donoso Cortés 83, Madrid. | 360.— | Pts. | 190.— | 
Interavia, P.O. Box 29, Linképing. 40.—| Kr. | 22.50 
Interavia, Corraterie 6, Geneva. Postal Cheque Account: 
Geneva: |. 5380. | 32.— | SFr. | 18.— 
Interavia, 185 Madison Ave., New York 16, N.Y. | 9.00*| $ | 5.00 

* two years $12.00 
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P.A.A., PAN AMERICAN WORLD AIRWAYS, 135 East 42nd Street, New York 17, N.Y. 


















































6,215,147 shares Juan T. Trippe, President 24 Boeing Stratocruiser 23 Boeing 707 Exclusively U.S. overseas— R: 65,137 
of $1 par issued John C. Leslie, V.P. (Administration) 34 Douglas DC-7B/ 17 Douglas DC-8 trans-Atlantic, trans-Pacific, E: 21,929 
Samuel F. Pryor, V.P. & Assistant to the President - Latin America, Far East, 
Henry J. Friendly, V.P. & General Counsel 50 Douglas DC-6A/ Australasia 
Roger Lewis, Exec. V.P.-Development & Defense Projects DC-6B 
Willis G. Lipscomb, V.P.-Traffic & Sales 23 Douglas DC-4 
3 Douglas DC-3 
4 Douglas DC-6 
(leased from Panagra) 
* QUEBECAIR INC., Rimouski, Quebec. 
Private Roméo Crevier, President 2 Fairchild F-27 — Domestic in Eastern Canada R: 1,610 
Aubert Brillant, Vice President 3 Douglas DC-3 E: 160 
Maurice Tessier, Vice President & Secretary 3 Douglas DC-3 
Benoit Ste. Marie, General Manager (leased) 
1 Beech 18 
SEABOARD AND WESTERN AIRLINES, INC., 80 Broad Street, New York 4, N. Y. 
Issued 998,192 shares, Raymond A. Norden, President 10 Lockheed 1049D/E/H _ Scheduled Atlantic cargo R: 6,202 
net worth $6,541,000 Arthur V. Norden, Exec. Vice President and Treasurer 4 Douglas DC-4 services to 16 points in BE: 974 
Carl D. Brell, Vice President (Operations) 1 Curtiss C-46 Europe 
T.C.A., TRANS-CANADA AIRLINES, 1080 University Avenue, Montreal, Quebec. 
Common Stock, G. R. McGregor, President 47 Vickers Viscount 4 Vickers Viscount Transatlantic to U.K., France, R: 27,872 
$5,000,000 W. Gordon Wood, Vice President, Sales 11 Lockheed 1049 20 Vickers Vanguard Germany, Belgium and E: 9,726 
H. W. Seagrim, Vice President, Operations 21 Canadair North Star 6 Douglas DC-8 Switzerland; to USA; Cana- 
18 Douglas DC-3 dian trans-Continental, 
Bermuda and Caribbean 
* TRANS-CARIBBEAN AIRWAYS, 200 West 57th Street, New York 19, N.Y. 
$2,500,000 O. Roy Chalk, President 2 Douglas DC-6A 1 Douglas DC-8 New York to San Juan R 1,632 
Irving M. Buckley, Exec. Vice President 1 Douglas DC-6 E under 
David J. McFarland, Director Traffic & Sales 1 Douglas DC-4 500 
2 Curtiss C-46 
T.W.A., TRANS WORLD AIRLINES INC., 380 Madison Avenue, New York 17, N.Y. 
6,674,113 shares of Warren Lee Pierson, Chairman 29 Lockheed 1649A 33 Boeing 707 U.S. trans-Continental, do- R: 48,000 
$5.00 par issued Charles S. Thomas, President 37 Lockheed 1049/ 30 Convair 880 mestic; trans-Atlantic to E 19,200 
A. V. Leslie, Senior V.P. (Finance) 5 North and South Europe; 
E. O. Cocke, Senior V.P. (Sales) 9 Lockheed 1049H Near and Middle East; to 
Frank E. Busch, V.P. (Operations) 71 Lockheed 049/749 Manila, P.lI. 
28 Martin 4-0-4/2-0-2 
6 Douglas DC-4 
1 Fairchild C-82 
UNITED AIR LINES INC., 5959 South Cicero Avenue, Chicago 38, Illinois. 
Stockholders’ W. A. Patterson, President 55 Douglas DC-7 11 Boeing 720 Coast-coast in U.S.; Pacific R: 11,447 
equity $120,678,000 J. A. Herlihy, Senior V.P.—Engineering & Maintenance 46 Douglas DC-6A/ 40 Douglas DC-8 Coast from Mexican border E: 20,565 


D. F. Magarrell, Senior V.P.—Transportation Services 
R. E. Johnson, Senior V.P.—Sales and Public Relations 





DC-6B 
42 Douglas DC-6 
53 Convair 340 


2 Douglas DC-6A 





to West Canada; overseas 
to Hawaii 





LATIN AMERICA 





AEROLINEAS ARGENTINAS, Paseo Colon 185, Buenos Aires. 


Authorized: 
Pesos 1,000,000,000 


Com. Juan José Giiiraldes, President 

Dr. Angel M. Lagomarsino, Vice President 
Héctor Rodriguez, Commercial Manager 
Enrique D. Bermudez, Technical Manager 


5 Douglas DC-6 
20 Douglas DC-3/DC-4 
4 Convair 240 

6 Short Sandringham 


6 de Havilland 
Comet 4 


Buenos Aires to New York 
and intermediate points; 
Buenos Aires-Amsterdam 
and intermediate points; 
services in South America 





AERONAVES DE ME 


XICO S.A., Paseo de la Reforma 46, Mexico, D.F. (1). 

















n.a. A. Diaz Lombardo, President 3 Bristol Britannia 302 3 Lockheed Electra To New Orleans; New York R: 6,429 
Carlos Ramos, General Manager 4 Convair 340 E: 1,500 
Manuel Munoz, Traffic & Sales Manager 3 Douglas DC-4 
14 Douglas DC-3 
2 Lockheed 749 
AVIANCA, AEROVIAS NACIONALES DE COLOMBIA, 7 Carrera, Nos. 16-14, Bogota (1). 
Issued: J. G. Restrepo Jaramillo, President & General Manager 4 Lockheed 1049 — Domestic; Europe; Latin R: 35,000 
Pesos 15,000,000 S. P. Martinez, Executive Vice President 33 Douglas DC-3 America; U.S.A. E 4,900 
R. Barvo G., Vice President, Technical 11 Douglas DC-4 
5 others 
CRUZEIRO, SERVICOS AEREOS CRUZEIRO DO SUL, LTDA., 128 Avenida Rio Branco, P.O. Box 190, Rio de Janeiro (1). 
Cr.$160,000,000 Dr. J. B. R. Dantas, President 3 Convair 440 10 Frye Safari Domestic; South American R: 25,000 
J. Q. V. de Carvalho, Commercial Director 4 Convair 340 international E 3,801 


Col. R. A. Rocha, Operations Director 





10 Convair 240 
24 Douglas DC-3 














CUBANA, COMPANIA CUBANA DE AVIACION S.A., Aeropuerto Internacional “ José Marti“, Rancho Boyeros, Havana. 


Authorized: 
$16,000,000 
Issued: 

$10,682,310 





José Lopez Vilaboy, President 

Juan M. Palli, Vice President & General Manager 

Armando Perez Plasencia, Vice President & Asst. General 
Manager 

Oscar Bustillo, General Traffic & Sales Manager 


3 Lockheed 1049G 
1 Lockheed 049 
3 Vickers Viscount 
6 Douglas DC-3 


4 Vickers Viscount 
800 


4 Bristol Britannia 
2 Boeing 707 


Domestic; to USA, Mexico, 
Portugal, Spain and Carib- 
bean 


R: 9,290 
872 





GUEST AEROVIAS MEXICO S.A., 51 Paseo de la Reforma, Mexico City. 





Mex. $20,000,000 Winston Guest, President 2 Lockheed 749 — Domestic; to Panama, Miami, R: 5,636 
G. L. Monteiro, Executive Vice President Windsor (Ont.), Caracas E: 450 

L.A.N., LINEA AEREA NACIONAL - CHILE, Teatinos 384, Santiago de Chile. 

Pesos 3,177,921,510 Adalberto Fernandez, Executive Vice President 7 Douglas DC-6B -- Domestic; South American R: 15,560 
Rafael Salas, Technical Manager 17 Douglas DC-3 international; USA E: na. 


Hector M. Sauvageot, Commercial Manager 


4 Martin 2-0-2 
3 others 
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L.A.V., LINEA AEROPOSTAL VENEZOLANA, Bloque 1, El Silencio, Caracas. 















































































































































Bs 120,000,000 | Hector Font Viale-Rigo, President 7 Lockheed 1049 — Domestic; South American R: 20,100 
| Enrique Chavez, Vice President 3 Vickers Viscount international; USA; Por- E: 1,819 
1 Lockheed 749 tugal, Spain, Italy; West 
30 Douglas DC-3 Indies 
| 6 others 
P.A.B., PANAIR DO BRASIL, S.A., Santos Dumont Airport, Rio de Janeiro. 
Cr. 88,000,000 | Dr. Manoel Ferreira Guimaraes, President | 4 Douglas DC-7C 4 Douglas DC-8 To European capitals, Near R: 32,000 
| Dr. Cesar Pires de Mello, Director-Superintendent | 10 Douglas DC-3 East, South America E: 4,032 
| 12 Lockheed 749 
4 Convair Catalina 
REAL S. A., TRANSPORTES AEREOS, Rua Conselheiro Crispiniano 379, Sao Paulo. 
350,000,000 cruzeiros Ct. Linneu Gomes, President and Managing Director 4 Lockheed 1049H 4 Convair 880 Domestic; international within R: 70,000 
Ct. Armando de Aguiar Campos, Operations Manager 3 Douglas DC-4 8 Convair 440 South and Central America; E: 7,500 
Com. Ary Fleming, Traffic Manager 78 Douglas DC-3 Miami and Chicago 
10 Convair 440 
6 Convair 340 
18 Curtiss C-46 
VARIG, S.A., EMPRESA DE VIACAO AEREA RIO GRANDENSE, Av. Borges de Medeiros 410-16°, P.O. Box 243, Porto Alegre, RGS. 
Cr. 30,000,000 Rubem M. Berta, President | 5 Lockheed 1049G 5 Sud-Aviation Brazilian domestic; to Argen- R: 17,600 
Oscar Siebel, Deputy Manager |} 21 Douglas C-47 Caravelle tina and Uruguay, New E: 4,548 
Goetz G. Herzfeldt, Operations Manager | 14 Curtiss C-46 3 Boeing 707 York 
José C. Rochedo, Director of Traffic | 10 Convair 240 
AIR ALGERIE, COMPAGNIE GENERALE DE TRANSPORTS AERIENS, Boulevard Saint-Saéns, Algiers. 
Authorized: | Jean Richard-Deshais, President and Managing Director | 2 Lockheed 749 | 3 Sud-Aviation Algeria to Sahara, points in R: 21,100 
Frs. 1,250,000,000 Colonel Jacques Soufflet, Executive Director and Assistant to | 13 Douglas DC-4/DC-3 Caravelle France, Switzerland, Balea- E: 820 
President | 3 Nord 2501/2502 ric Islands 
Colonel Alias, Manager | 
C.A.A., CENTRAL AFRICAN AIRWAYS CORP., P.O., Salisbury Airport, Southern Rhodesia. 
£914,000 M. Stuart-Shaw, General Manager 4 Vickers Viscount 748 - To London; South Africa, R: 13,900 
R. P. Hartley, Secretary 2 Vickers Viking Kenya, Tanganyika, Port. E: 882 
K. H. Greager, Engineering Manager 5 Douglas DC-3 East Africa 
Captain M. O’Donovan, Operations Manager | 6 de Havilland Beaver 
D.E.T.A., DIVISAO DE EXPLORACAO DOS TRANSPORTES AEREOS, Rua Araujo, 103-2° Esq., Lourengo Marques, Mozambique. 
State A. H. Brazde de Freitas, Managing Director 3 Douglas DC-3 Lourengo Marques to South R 3,500 
Abel Neves de Azevedo, Acting Manager 3 Lockheed Lodestar and Central Africa; domes- E 383 
Antonio de Oliveira Mendes, Acting Chief Engineer 9 others tic 
D.T.A., DIVISAO DOS TRANSPORTES AEREOS, Caixa Postal 79, Luanda, Angola. 
State Pereira Leite, Managing Director 7 Douglas DC-3 Port. West Africa domestic; R: 6,200 
J. de S. Medina, Manager 4 Beech 18 French Equatorial Africa E 267 
3 de Havilland Dragon and Belgian Congo 
Rapide 
E.A.A.C., EAST AFRICAN AIRWAYS CORPORATION, Airways Terminal, Sadler Street, Nairobi. 
£221,500 Sir Alfred Vincent, Chairman 9 Douglas DC-3 2 de Havilland East Africa; to Union of South R: 15,575 
Lt.-Col. M. C. P. Mostert, General Manager 4 de Havilland Dragon Comet 4 Africa, United Kingdom, E: 1,484 
A. E. Robinson, Chief Inspector and Engineering Manager Rapide Pakistan and India; Rhode- 
Capt. E. E. Morris, Operations Manager 4 Canadair DC-4M sia and Nyasaland 
MISRAIR, EGYPTIAN AIRLINES, Almaza Airport, Heliopolis. 
£(E) 1,350,000 Air Vice Marshal Mohamed Sidki Mahmoud, Chairman 4 Vickers Viscount -- To points in Europe, Africa R: LS 
Hassan Mahmoud, Managing Director 5 Vickers Viking and Near East E: 1,550 
Mahmoud Sidki el Meligi, General Manager 4 Douglas Dakota 
1 Beech 18 
S.A.A., SOUTH AFRICAN AIRWAYS, Railway Headquarters, Johannesburg. 
£21,538,950 D. H. C. du Plessis, General Manager 4 Douglas DC-7B 7 Vickers Viscount Domestic; points in Africa; R: 39,385 
D. M. Robbertze, Deputy General Manager 7 Douglas DC-4 81 Australia; to European capi- E: 2,565 
J. G. Grove, Assistant General Manager (Commercial) 6 Douglas DC-3 3 Boeing 707 tals 
J. D. T. Louw, Chief Airways Manager 4 Lockheed 749 
W.A.A.C., WEST AFRICAN AIRWAYS CORP., Airways House, Lagos Airport, Lagos, Nigeria (1). 
£1,653,610 | R. W. C, Baker-Beall, Chairman 5 Douglas DC-3 — Nigerian domestic; Ghana R: 7,494 
D. Malcolm-Brown, General Manager 8 de Havilland Heron domestic; to United King- E: 1,455 
J. P. S. Bailey, Traffic Manager 2 de Havilland Dove dom and Dakar 
R. R. R. Allen, Chief Engineer | 2 others 
AIR CEYLON LIMITED, Hemas Building, York Street, Colombo 1. . 
Authorized: J.L.M. Fernando, Managing Director | 1 Lockheed 1049G = Domestic; to India and Pakis- R: 8,770 
Rs. 15,000,000 F. G. A. van Moll, Dep. Managing Director 2 Douglas DC-3 tan; Middle East; Rome, E: 245 
Kenneth de Croos, Manager Traffic & Sales } London, Amsterdam, Sin- 
| | gapore 
AIR-INDIA INTERNATIONAL, New India Assurance Building, Mahatma Gandhi Road, Bombay 1. 
Rs 132,351,000 | J. R. D. Tata, Chairman 10 Lockheed 1049C/E/G 3 Boeing 707 Domestic; Bombay to Europe, R: 21,617 
B. R. Patel, Vice Chairman and General Manager 1 Douglas C-47 Africa, Japan and Aus- E: 4,266 
A. C. Gazdar, Technical Director tralia 
S. K. Kooka, Commercial Director 
AIR LIBAN, Place Assour, Beirut. 
Issued: Henry Naccache, Managing Director | 2 Douglas DC-6C — Points in Middle East, Africa R: 15,800 
£ (Lebanese) L. Lanata, Deputy Managing Director 1 Douglas DC-6 and Europe E: 396 
3,000,000 J. P. Serrant, Business Manager 5 Douglas DC-3/DC-4 
AIR VIETNAM, 116 Boulevard Nguyen-Hue, P.O. Box 217, Saigon. 
Piastres Nguyen-Van-Khai, President | 6 Douglas DC-3 - Saigon to Hong Kong; points R: 12,000 
18,000,000 R. Bruyant, Vice President 1 Douglas DC-4 in Southeast Asia; domestic E: 700 
Nguyen-Tan-Trung, Manager 
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C.A.T., CIVIL AIR TRANSPORT, 46 Chung Shan Road, Taipei, Formosa (1). 


n.a. 











Hugh L. Grundy, President & General Manager 2 Douglas DC-4 2 Douglas DC-6B | Far East to Japan; Okinawa, R: 6,800 
C. J. Rosbert, Vice President & Assistant General Manager 5 Douglas DC-3 Korea, Hong Kong, Philip- E 2,776 
22 Curtiss C-46 | pines, Thailand, etc. 
2 Convair Catalina 
CYPRUS AIRWAYS LIMITED, 16, Byron Avenue, Nicosia. 
£1,000,000 Dr. C. Raeburn C.B.E., D.Sc., Chairman Services operated by Near and Middle East, Greece R: 2,674 
P. Holroyd Smith O.B.E., General Manager BEA Viscount aircraft E: 80 


and connections to U.K. 





EL AL ISRAEL AIRLINES LTD., 76 Maze Street, P.O. Box 438, Tel Aviv-Yafo. 


Not available 


Brig.-Gen. E. Ben-Arzi, Managing Director 
Dr. A. Rywkind, Deputy Man. Dir. 
Y. Palgi, Deputy Man. Dir. 





| 


4 Bristol Britannia 
4 Lockheed 049 





GARUDA INDONESIAN AIRWAYS N.V., 15, Dy. Nusantara, Djakarta (1). 





Israel to Europe and USA; to 
South Africa 





| 























































































































Rp. 90,000,000 Dr. M. Soetoto, President 3 Convair 440 3 Lockheed Electra Domestic; to Manila, Singa- R: 24,000 
Dr. R. Sugoto, Managing Director 16 Convair 240/340 pore, Bangkok and N. E: 4,000 
Dr. C. A. Mochtar, Managing Director 20 Douglas DC-3 Borneo | 
1.A.C., INDIAN AIRLINES CORPORATION, Thapar House, Janpath, New Delhi. 
n.a. Shankar Prasad, I.C.S., Chairman 10 Vickers Viscount Domestic; Nepal, Burma, R: 14,209 
Air Commodore P. C. Lal, General Manager 12 Vickers Viking Ceylon, Pakistan, Afgha- E 9,448 
Capt. J. M. Engineer, Chief Operations and Training Manager 62 Douglas DC-3 nistan 
Biren Mukerji, Chief Traffic Manager 6 Douglas DC-4 
7 de Havilland Heron 
IRAQI AIRWAYS, New Railway Station Building, Baghdad West. 
£ 2,000,000 Brig. Jassam Mohommed, Manager 4 Vickers Viscount 700 Points in Near and Middle R: 6,500 
Mohommed Saleh El-Bayati, Deputy Manager 3 Vickers Viking East; Vienna, London, E; 450 
T. Walters, Flight Captain 1 de Havilland Dove Athens, Rome, Istanbul 
IRANIAN AIRWAYS (IRANAIR), Avenue Saadi, Teheran. 
n.a. Reza Afshar, Chairman & Managing Director 3 Vickers Viscount 3 Vickers Viscount Domestic; to Afghanistan, R: 11,362 
Sherwood A. Nichols, Technical Director 11 Douglas DC-3/DC-4 700 Iraq, Kuwait, Lebanon, E: 476 
George E. Pohle, Director of Traffic 2 Convair 240 Pakistan, Saudi Arabia, 
John C. Maxwell, Director of Sales 8 de Havilland Dove Syria 
JAPAN AIR LINES COMPANY LTD., 2-3-2 Marunouchi, Chiyodaku, Tokyo. 
7,166,000,000 Yen Seijiro Yanagita, President 4 Douglas DC-7C 4 Douglas DC-8 Domestic; trans-Pacific to R: 12,880 
Shizuma Matsuo, Vice President 5 Douglas DC-6B San Francisco; to Hong B: 2,190 
10 Douglas DC-4 Kong; Bangkok; Singapore 
4 others 
M.A.L., MALAYAN AIRWAYS LTD., Airways House, Raffles Place, Singapore 1. 
Authorized: Dato Sir Mahmud bin Mat, K.B.E., C.M.G., Chairman 11 Douglas DC-3 Points in Malaya, Thailand, R: 4,856 
M$ 20,000,000 J. A. Vick, Managing Director 3 de Havilland DHC.2 Indonesia, Sarawak and E: 1,135 
Issued: J. W. Solly, General Manager N. Borneo 
M$8,000,000 
M.E.A., MIDDLE EAST AIRLINES CO., S.A., Maktabi Building, Abdul Aziz Street, Beirut. 
£.L.6,250,000 Sheikh Najib Alamuddin, Chairman & Managing Director 7 Vickers Viscount Beirut to points in Middle R: 46,580 
Col. Cyril Essely, Commercial Director 4 Douglas DC-3 East and India; to 9 points E 1,043 
Ernest Terleske, Controller General 3 Avro York in Europe 
P.A.L., PHILIPPINE AIR LINES, M.R.S. Building, Plaza Cervantes, Manila. 
n.a. Col. Andres Soriano, President 23 Douglas DC-3 2 Fokker F.27 Domestic in the Philippines; R 9,825 
Eduardo Romuladez, Chairman 1 Convair 340 Friendship Hong Kong E: 2,034 
Roberto Lim, General Traffic & Sales Manager 2 Vickers Viscount 784 5 Scottish Aviation 
4 de Havilland Otter Twin Pioneer 
2 Hiller 12-B 
P.L.A., PAKISTAN INTERNATIONAL AIRLINES CORPORATION, Civil Airport, Karachi. 
80% Government Mirza Ahmad Ispahani, Chairman 5 Lockheed 1049C/H 5 Vickers Viscount Karachi to Teheran, Baghdad, R: 11,823 
of Pakistan Zafarul Ahsan, General Manager 3 Convair 240 815 Damascus, Rome, Geneva, E: 3,298 
20% Public Envir Jamall, Engineering Manager 10 Douglas DC-3 London; to points in Pakis- 
J. S. Mirza, Commercial Manager tan, India, Burma and 
Afghanistan 
* ANSETT-A.N.A., 289 William Street, Melbourne, C.1., Victoria. 
n.a. R. M. Ansett, Chairman | 4 Douglas DC-6B 6 Fokker F.27 | Connections between State R: 14,472 
John West Lau, General Manager 2 Douglas DC-6 Friendship capitals EB: 3787 
Geoff Drury, Assistant to General Manager 19 Douglas DC-3/DC-4 2 Lockheed Electra 
Capt. Peter Gibbes, Operations Manager 8 Convair 340/440 4 Vickers Viscount 
832 
*NEW ZEALAND NATIONAL AIRWAYS CORPORATION, Aotea Quay, P.O. Box 96, Wellington. 
£NZ.1,200,000 Air-Vice Marshal Sir Leonard Isitt, Chairman 1 Vickers Viscount 800 2 Vickers Viscount New Zealand domestic R: 3,680 
J. J. Busch, General Manager 25 Douglas DC-3 800 E: 1,524 
2 de Havilland Rapide 
QANTAS EMPIRE AIRWAYS LIMITED, Qantas House, 70 Hunter Street, Sydney, N.S.W. 
£A4.9,950,000 Sir Hudson Fysh, Chairman 16 Lockheed 1049 7 Boeing 707 | Round world via New York; R: 68,226 
W. C. Taylor, Vice Chairman 13 Douglas DC-3/DC-4 4 Lockheed Electra Sydney-London via Middle E: 6,389 
C. O. Turner C.B.E., Chief Executive & General Manager 6 DHC.2/DHC.3 East; trans-Pacific to USA, 
Capt. G.U, Allan, Assistant General Manager 2 Convair Catalina Canada; South Africa; Far 
East 
TASMAN EMPIRE AIRWAYS LIMITED, Airways House, Customs St.E., P.O. Box 2201, Auckland. 
Authorized: F.A. Reeves, General Manager and Chief Exec. 3 Douglas DC-6 Between Australia and New R: 10,011 
£NZ.2,000,000 J. W. Veale, Assistant Gen. Man. and Dep. Chief Exec. 1 Short Solent Zealand; to Pacific Island E 818 
points 
* TRANS-AUSTRALIA AIRLINES, 339, Swanston Street, Melbourne, C.1. 
State John P. Ryland, General Manager 13 Vickers Viscount 2 Vickers Viscount Australian domestic R: 29,650 
J. Chapman, Asst. Gen. Manager 21 Douglas DC-3/DC-4 12 Fokker F.27 E: 3,700 
L. L. McKenzie, Commercial Director 2 Convair 240 Friendship 
R. E. Bailey, Director of Operations 9 others 
* Associate member. n.a. = not available. 
(1) Information compiled by I/nteravia; accuracy not guarante:d. 
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Four Resolutions in Search of a Sponsor 


Or 


Who will Pull the Chestnuts out of the Fire ? 


A: the end of October IATA will be meeting 
in New Delhi to review the past year’s progress, 
agree on policies for the coming year and adopt 
a number of resolutions designed to benefit not 
only the individual air-lines but also the air 
transport industry as a whole — and maybe even 
the travelling public. 

Rumour has it that there are certain resolu- 
tions which the airlines would really welcome, 
though nobody is likely to sponsor them in 
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public. Obviously no-one relishes the prospect 
of acquiring a reputation as an enfant terrible. 
This means that, once again, we shall have to 
play the role of the Good Samaritan .. . 


Traffic Resolution: improving load factor 


The IATA airlines formally request that the 
U.S. Air Force be restrained from launching 
transcontinental missiles or rockets carrying 
mice. 

If this practice continues, it will drive the 
airlines to bankruptcy. Operators have already 
noted that their load factors are not coming up 
to expectations, but if the rumour gets about that 
there are mice floating around in the skies, then 
the airlines can certainly say goodbye to their 
women passengers. 

Safety is of course the first concern of both 
men and women. But for women safety includes 
freedom from mice . . . Incidentally, just try 
convincing a woman that a pressure cabin will 
also keep out mice. Is your wife ever influenced 
by mere technicalities ? 

Up to the present time there has actually been 
only one reported case of a mouse invading an 
airliner. This happened in America, and the 
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pilot, alerted by the stewardess, made a special 
landing to change the aircraft. Ultimately the 
mouse was caught with a piece of apple— 
apparently American mice turn their noses up at 
cheese. 


Technical Resolution: improving air traffic 
control 

This is not an original IATA resolution, but 
strictly speaking a proposed amendment to a 
plan adopted by the U.S. Civil Aeronautics 
Administration. 

Everybody knows that the modernization of 
the air traffic control system will cost millions of 
dollars in the United States alone. But CAA has 
hit upon a brilliant idea for making aircraft 
more easily identifiable at little cost. It has had 
all its 92 aircraft painted with fluorescent paint. 
Apparently the Air Transport Association is 
not altogether convinced of the value of this 
idea, but IATA fully supports it, provided it is 
slightly modified. 

CAA, of course, was able to paint its aicraft 
at the American tax-payer’s expense, but the 
airlines are obviously not in this happy position. 
What is more, every coat of paint increases an 
aircraft’s empty weight and consequently reduces 
its payload. 

Question: would it not be possible to coat the 
continents with fluorescent paint, rather than 
the aircraft ? Whether a bright spot moves over 
a dark surface, or a dark spot over a bright 
surface, surely comes to the same thing ultima- 
tely. 

If this resolution were adopted, ICAO could 
undertake its implementation and organize the 
painting of all “ underdeveloped countries’. The 
painters would of course travel by air, on IATA 


members’ services—naturally at full fare. 


Administrative Resolution: transfer of IATA 
headquarters 

Over the past few years there has more than once 
been heated discussion on 


the question of 
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moving IATA Headquarters from Montreal to 
some other city. A 1957 proposal for transfer 
to Geneva, for example, was defeated. 

So radical a change was obviously bound to 
be rejected. Even the most progressive airline 
will balk at the prospect of moving from Montreal 
to Geneva in one fell swoop. 

No, so important a move must obviously 
be made step by step. For example, nobody 
could possibly object to our proposal that IATA 
should move from Montreal to Halifax this year. 
Then next year we could move from Halifax to 
Sydney, Novia Scotia, and the year after to 
Gander, and so on: Gander to Godthaab, 
Godthaab to Reykjavik ... we can lay even 
money that eventually we should get to Geneva. 

Admittedly this method would take a bit 
longer, but it would probably arouse little or no 
opposition and would arrive at the same end 
result. 


Legal Resolution: change of name for the 
Association 

WHEREAS journeys to the moon and planets 
will shortly fall within the realms of possibility; 
WHEREAS no agreement has so far been rea- 
ched regarding the legal status of the communities 
which shall be established on such heavenly 
bodies; 

WHEREAS the International Organizations 
have not yet settled the question of sovereignty 
with regard to these communities; 
WHEREAS the said communities cannot in the 
long run be denied the rights of sovereign, 
independent States; 

WHEREAS one of the first duties of a sovereign 
State is to found a national airline; 
WHEREAS for reasons of prestige and econc- 
mics it will be essential that IATA enroll such 
airlines among its members as soon as they 
commence operations; 

WHEREAS the Association’s present name, 
viz: International Air Transport Association, 
precludes any application for membership from 
space carriers; 

IT IS RESOLVED that with effect from Octo- 
bar 1958 the name IATA be changed to ISATA = 
International Space and Air Transport Associa- 
tion. 
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Leading world airlines will fly Boeing 707 and 720 jetliners 


Leading airlines, including Air-India Inter- 
national of the [ATA Conference’s host 
country, have ordered 184 Boeing jetliners. 
In addition, the U.S. Military Air Trans- 
port Service has ordered three 707s for use 
by high government officials. This is the 
largest backlog of jetliner orders in the 
industry. 

There are many reasons for Boeing’s 
leadership. One is that every feature of the 
707 has been proved out by more than four 
years of prototype test-flying and by flight- 


testing of production models. Boeing jets, 
which go into commercial service this fall, 
bring airlines design refinements and reli- 
ability that can come only from an exten- 
sive prototype program. 

Another reason is that the 707 and the 
720 incorporate all the benefits of Boeing’s 
unequalled experience in two areas: Boeing 
built the world’s first pressurized airliner 
19 years ago and since then has built more 
pressurized, multi-engine aircraft than any 
other company. Boeing has also built more 
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pressurized, multi-engine jet aircraft than 
any other company. 

Still another reason: Boeing offers jet- 
liner models for all routes. The 720 for 
routes of 200 miles and up. The 707 
Stratoliner for medium-to-long range routes. 
The 707 Intercontinental for very long 
routes. 

Boeing jetliners combine passenger- 
pleasing luxury with economical flight and 
maintenance features that form the base 
for profitable airline operations. 


y 1/4 





y 
Monsanto 





SKYDROL 


Safeguards 
the leaders.... 


THE TRADITIONS of the British Overseas Airways Corporation 
go back to the early pioneering of four private carriers 

and Imperial Airways which in 1939 emerged as the 

national overseas airline of Great Britian. During World War 
II, BOAC flew more than 55 million miles carrying 

troops, important passengers and urgently needed materials 
throughout the world. Today, BOAC flies a 85,539 mile network 
of unduplicated air routes throughout all six continents. 
BOAC’s Transatlantic routes between Great Britian and 
Canada and Great Britian and the U.S.A. are flown 

by Douglas DC-7Cs which fly farther and faster and 

with less vibration than any other piston engined 

commercial airliner in the world. This great fleet is always 
safe from fires from hydraulic leaks, because BOAC’s DC-7Cs 


are serviced with fire-resistant Skydrol hydraulic fluids. 


SKYDROL is the only fire-resistant hydraulic fluid approved by 
the CAA. Skydrol outlasts and outperforms conventional fluids 
providing higher lubricity for longer hydraulic system 


component life in all types of modern aircraft. 


SINCE the introduction of Skydrol by Monsanto ten years ago, 
this fluid has performed for more than eight million flight 
hours without a single instance of fires from hydraulic leaks, 
either in the air or on the ground. Produced exclusively by 
Monsanto Chemical Company, Skydrol fire-resistant hydraulic 
fluids are the standard of safety for today’s propeller-driven 


aircraft and tomorrow’s jets. 


SKYDROL fluids are available at principal airports around the work 
through the marketing affiliates of Esso Export Corporation, 
Mobil Overseas Oil Company and Shell Oil Company. A new 
24 page technical booklet giving data on the properties and us 
of Skydrol fire-resistant hydraulic fluids can be obtained by 
writing to Monsanto Chemical Company, Overseas Division, 
Aviation Fluids Department, St. Louis 24, Missouri, U.S.A. 


*Trademark registered Monsanto Chemical Company 
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MONSANTO CHEMICAL COMPANY— Where Creative Chemistry Works Wonders for You 














Hunters Defend SWEDEN 






Speed, offensive power and great versatility have given the Hawker Hunter 

pride of place in many air forces of the free world, including that of Sweden. 

Today several squadrons of Hunters are in service with the Swedish air force, forging 
another sturdy link in the defences of Western Europe. 

Hunters are also in service in India, Denmark, Holland, Belgium, Peru, Iraq — and now 
Switzerland. 
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HAWKER AIRCRAFT LIMITED Kingston-on-Thames, England : ry 
MEMBER OF HAWKER SIDDELEY / ONE OF THE WORLD'S INDUSTRIAL LEADERS 

















Rio de Janeiro’s Galeao international airport. 


The Correio Aéreo Nacional 


The doctor’s verdict left me little hope, so 
I decided to spend what remained to me of 
life in the pleasantest possible manner and 
wrote to José Garcia de Souza, of the “‘Cor- 
reio da Manha’’, one of the most outstanding 
journalists I have ever met, the author of 
fascinating books on Brazil’s heroic age and 
an almost fanatical aviation enthusiast. José 
adores his native land, is always good- 
humoured and an unfailing friend. 

He advised me to forget about injections 
and clinics, and come to Brazil. So I flew to 
Rio de Janeiro, where we immediately decided 
that nothing would do me more good than 
several weeks touring the four corners of the 
country, the forests, savannahs, rivers and 
jungles of Brazil. Thus began an unforgettable 
experience which I owe entirely to the gallant 
hospitality of the intrepid’ crews of the 
Brazilian Air Force’s Correio Aéreo Nacional, 
who at once accepted me as an equal. 

And now that my 35,000-mile trip is over 
and I have returned to my normal wandering 
life, | look back with nostalgia on all I saw 
and heard as I accompanied the winged 
conquistadors of the Brazilian jungles on their 
flights. 


In creating Correio Aéreo Nacional, the 
State air carrier, Brigadeiro Eduardo Gomez, 
a great admirer of the French pioneers in 
South America, of Mermoz, Antoine de 
Saint-Exupéry and Pierre Vachet, probably 
has rendered his country greater services than 
many of Brazil’s greatest politicians. His 
decision that Brazilian Air Force crews should 
get their training by operating air services 
to the remotest corners of the country, car- 
rying mail, medicaments, teachers, mission- 
aries and food supplies, marks a great step 
forward in the development and unification 
of his country. The history of Correio Aéreo 
Nacional is itself an epic. General José 
Fernandez Leite de Castro was the first to 


By L. C. Boussard, Chief, 
Public Information, ICAO, 


Montreal 


realize that Air Force and Navy aircraft 
should be used to open up passenger and mail 
services. CAN’s charter, written into the 
Federal Government’s Constitution, lays 
down that military aircraft can be used to 
improve communications between the coast, 
the major cities and provincial capitals, and 
the remotest centres in the interior. This 
greatly assists the Federal Government in 
developing the country’s economy and in 
maintaining national unity, since it has neces- 


Approaching Rio de Janeiro. 





The Flying Conquistadors 








The author with Brigadeiro Eduardo Gomez, founder of 
Correio Aéreo Nacional. 


sitated the creation of a complete network of 
radio stations and fuel centres. Wherever the 
private airlines cannot operate, the Correio 
Aéreo Nacional steps in and maintains essen- 
tial services. Its latest, and perhaps most im- 
portant, innovation is the addition of a flying 
medical unit, with X-ray equipment and a 
complete laboratory for detecting tubercu- 
losis and performing vaccinations, preventing 
smallpox and malaria, destroying poisonous 
snakes or dangerous insects. 
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Air transport experts (including Brazil's Director General 
of Civil Aviation) confer at Rio’s Galeao Airport. The 
ground in the rear is being levelled to enable the runway 
to be lengthened for jet aircraft. 


What tremendous progress has been made 
since Nelson Freire Lavenere Wanderley and 
Casimiro Montenegro Filho made the first 
flight from Rio de Janeiro to Sao Paulo on 
June 12th, 1931, in a Curtiss Challenger bi- 
plane! Today daily traffic on the Rio de 
Janeiro — Sao Paulo route is among the densest 
in the world. 


What fascinating hours we spent at Santos 
Dumont Airport, on the narrow neck of 
land protruding into Rio Bay! In the sunlit 
office of Airways Director Brigadier Helio 
Costa we pored over maps of past, present 
and future air routes, familiarizing ourselves 
with the trunk, local and international routes 
in a country which simply could not live 
without air transport. These routes are 
operated by private carriers, most of which 
have grown up through mergers of innumer- 
able small regional operators established in 
step with the progressive advance towards the 
heart of the continent-—-a region rich in 
natural resources but almost devoid of roads 
or railways, in a country the size of the United 
States (excluding Alaska), whose some sixty 
million inhabitants almost all live along the 
Atlantic coast or in the South. 


Incomparable Brazil 


A flood of memories surges up. Timeless 
days—between flights—spent on jaguar and 
wild cat hunts, harpoon fishing in the waters 
of the Amazon and its innumerable tributaries, 
paddling up the rivers in canoes or flat boats, 
visiting outlying posts where Lebanese mer- 
chants barter cloth, cheap glassware, cloth- 
ing or coffee for melons, bananas, fur, sugar 
cane or balls of rubber. 


Nothing can equal the spectacle of the 
dense, impenetrable jungle stretching out 
beneath the aircraft like a vast carpet, tufted 
with the pink and yellow of tropical flowers, 
streaked with the topaz, emerald, ochre or 
blue of winding rivers, with the orange or 
red of trails between the isolated posts and 
villages, cut by the gold and diamond seekers 
(faiscadores and garimpeiros ), the collectors 
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The Douglas DC-3 is still the most popular air- 
craft in Brazil’s air transport fleet. The following 
is a survey of the air fleets of the leading scheduled 
airlines (aircraft over 20,000 Ib. as at July 1958): 


Servigos Aéreos Cruzeiro do Sul, S. A.: 36 Douglas 
DC-3; 10 Convair 240; 4 Convair 340; 3 Convair 
440; 8 Fairchild C-82. 


Nacional §.A.: 5 Douglas DC-4; 
On order: 4 Douglas DC-6C. 


Léide Aérea 
23 Curtiss C-46. 


Panair do Brasil: 10 Douglas DC-3; 4 Douglas 
DC-7C; 12 Lockheed 749 Constellation; 4 Catalina. 
On order: 4 Douglas DC-8. 


Real S.A. Transportes Aéreos: 78 Douglas DC-3; 
3 Douglas DC-4; 4 Lockheed 1049H Super Con- 


stellation; 6 Convair 340; 10 Convair 440; 18 


Aerolineas Argentinas 

Air France 

Alitalia 

Braniff Airways 

British Overseas Airways Corp. 
Deutsche Lufthansa 

Iberia 





Brazil’s Transport Fleet 


Curtiss C-46. On order: 8 Convair 440; 4 Con- 


vair 880. 


Viagdo Aérea Sao Paulo, S.A. (VASP): 15 Dou- 
glas DC-3; 17 Saab Scandia. — On order: 5 Vickers 
Viscount 800 Series. 


S.A. Empresa de Viagado Aérea Rio Grandense 
(VARIG): 21 Douglas C-47; 5 Lockheed 1049G; 
10 Convair 240; 14 Curtiss C-46. — On order (and 
options): 5 Sud-Aviation Caravelle; 3 Boeing 707. 


Air fleet of Correio Aéreo Nacional, the Brazilian 
military air transport organization: 56 Douglas 
C-47 (DC-3); 12 Fairchild C-82; 25 Beech com- 
munications and transport aircraft. 


Foreign airlines operating to Brazil: 


Japan Airlines 

KLM, Royal Dutch Airlines 

Pan American World Airways 

Primeras Lineas Uruguayas de Navegacién Aérea 
Scandinavian Airlines System 

Swissair 






























Brazil’s domestic and feeder services 


The population of Brazil is concen- 
trated chiefly in the coastal regions of 
the central and southern States. In 
the Rio de Janeiro (1) and Sao Paulo 
(2) areas population density is 100 
inhabitants per square kilometer, 
while in northwest and central Brazil 
there is hardly one inhabitant per 
square kilometer. Vast areas of the 
interior plateau and the Amazon basin 
are virtually unpopulated. Brasilia (3), 
the new capital now being built, also 
relatively thinly-peopled 


lies in a 
region. 
Other cities or areas mentioned in the 
article: State of Acre (4), Guajara 
Mirim (5), Rio Xingu, State of Mato 
Grosso (6), Porto Nacional (7), Caro- 
lina (8), Londrina (9; included in the 
air transport network since this map 
was drawn), Manaos (10), Porto 
Alegre (11), Belém (12). 
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Do not look for modern installations at this airfield on the banks of the Rio Couto de Magalhaes, Mato Grosso State. 


of topaz, aquamarines, rubies, amethysts or 
rubber. 


| remember the day when we arrived, in 
torrents of rain, at the post of Bukenkankrein, 
where the Caiapo Indians, who had been 
awaiting the storm for weeks, welcomed us 
as if we had been gods descended upon them. 


| remember the long daylight flights over 
the limitless forests, veiled in bruma seca 
(dry mist), and unbroken in their monotony 
but for the blue smoke arising from scattered 
camp fires, sharp precipices and sinister black 
swamps. 


I remember the many strange personalities 
| met during my halts. There was the long- 
haired Carrapicho, nicknamed the Clown 
(Palhasso ). After a varied career as wrestler, 
juggler, acrobat, football player, manager 
of an intinerant circus, he had lost his family 
in a shipwreck and had retired to the little 
village of Tarauaca in the State of Acre, where 
he gathers fruit, snares birds, blows the 
trumpet, swallows swords and fire to amuse 
the children, acts as herald for local celebra- 


tions and can scarcely contain himself for 
joy whenever an aircraft arrives or departs. 

Then there was Don Francis Xavier Rey, 
the French Franciscan medical missionary, 
who runs the world’s largest bishopric in 
Guaporé Territory, on the Bolivian frontier, 
where every few weeks whites are killed or 
dragged off into the jungle of Pacas Novas. 
In the old days it took him 20 days by open 
boat to get to Vilha Bella, the nearest city. 
Today he can fly there in four hours. 


Or Claudio and Orlando Vilasboa, the 
“Bush Brothers”, whom I met in the Upper 
Xingu, at the confluence of the Culuene, 
Ronuro and Batovi rivers, where they are 
attempting to pacify the last remaining tribes 
of wild Indians. In their post at Vasconcelos 
they are visited by Amauria, Waura, Mernaco, 
Exucarrame, Trunisi, laulapiti and Auiti 
tribes in search of medicaments or corn. 

And suddenly we have left behind the yel- 
low and mauve savannah and are back in 
Rio, in the middle of the Carnival, which 
rages without pause for four days and four 


nights. Blaring trumpets, baiaos, sambas, 


Barreiras (Bahia) airport: runways in the wilderness which may soon develop into one of the biggest international 


airports. 
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Xingu Indians on their first trip by air. 
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The meeting of the worlds. 


An umbrella is de rigueur on the sun-drenched runway 
(Para State). 


costumes, masks, parades of singing and 
dancing troupes which recall the primitive 
initiation rites of the aboriginal tribes only 
recently brought into contact with what we 
please to call civilization. 


From Rio to Brasilia 


In richness of constantly changing colour, 
Rio Bay is unequalled anywhere in the world, 
leaving San Francisco, Naples, Singapore and 
Sydney far behind. Its reefs, lagoons and 
creeks, the surrealist white skyscrapers rising 
from among the miserable huts and tin 
shanties clustered on the slopes, and over- 
shadowed by the Sugarloaf, God’s Finger, 
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Harpoon Point and the huge figure of Christ 
on the Corcovado, combine to form a picture 
unsurpassed in beauty. But what strikes the 
visitor to Rio even more than its natural 
setting, is the extraordinary mixture of races. 
The streets are full of a teeming mass of white, 
black, yellow, Portuguese, Indians, Germans, 
Syrians, Lebanese, Japanese. A hugh cock- 
tail of races constantly stirred and restirred 
by a never-ceasing flow of immigrants. 


Without aviation Brazil would be no more 
than a vast unexplored and undeveloped tract 
of land. Many Brazilians have never seen a 
bicycle or an automobile, but consider it 
perfectly natural to travel thousands of miles 
by air. The population is increasing at a 
stupefying pace, thanks to immigration and 
the high birth rate. According to the National 
Statistics Council and the Latin American 
Demographic Congress, there will probably 
be 100 million Brazilians by 1980. Each year 
Brazil produces 70 percent of the coffee drunk 
throughout the world and 400,000 tons of 
cotton. Its resources of wood, rubber, cane 
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ell ae 


sugar, manioc, wheat, iron, copper and fruits 
seem inexhaustible. 

Some idea of the density of air traffic can 
be gathered from the fact that between Rio 
de Janeiro and Sao Paulo 300 aircraft depar- 
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Building boom in Sao Paulo. 


Street trader in Sao Paulo. 


Real Aerovias maintenance and 
training plant at Sao Paulo. 


Iguacu Falls seen from a Correio Aéreo Nacional aircraft. 





tures and 10,000 passengers are recorded in 
each direction every week. By comparison 
there are 322 flights per week between Wash- 
ington and New York, 164 between Londor 
and Paris, and 153 between Sydney and 
Melbourne. 

In a country where distances are so tremen- 
dous and the railway and road systems com- 
pletely inadequate, the time saved by the 
aircraft is phenomenal. By road or rail the 
distance between Porto Nacional and Rio 
cannot be covered in less than 8 days, whereas 
the whole trip can be completed in 914 hours 
by air, including intermediate stops. The only 
way to get from Carolina to Belém (370 
miles) by surface is to paddle along the rivers 
by boat (which frequently has to be portaged 
around rapids and falls), then change onto 
an antiquated railway; time required, any- 
where from 30 to 90 days, depending on time 
of the year and weather. This same distance 
can be covered by air in two hours thirty 
minutes. As soon as a village grows to any 
size, its airport becomes the real centre of the 
community. Londrina, for example, a town 
built twenty years ago in the coffee district 
300 miles from Sao Paulo, constructed an 
airport in 1948 and today records more than 
900 aircraft movements per month. 

At many of the landing grounds it has not 
yet been possible to create any organization 
to handle passengers or to service aircraft. 





Here the aircraft crews themselves look after 
the passengers, load freight or refill their fuel 
tanks. While Sao Paulo’s Congonhas and 
Rio’s Santos Dumont airports rival the major 
international airports anywhere else in the 
world, landing grounds in the interior and 
towards the frontiers of Argentina, Uruguay, 
Paraguay, Bolivia, Peru, Columbia, Vene- 
zuela and the Guianas consist more often 
than not merely of a single runway with 
primitive sheds and a radio station. 

The biggest problem is to keep these scat- 
tered fields supplied with fuel. A typical case 
is that of Cachimbo airport, situated in the 
midst of a totally uninhabited region, 550 
miles south of Manaos. Cachimbo has no 
river and no railway. Fuel has to be flown in 
by cargo aircraft, which carry special tanks 
in the fuselage and then pour the fuel into 
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underground reservoirs. A recent innovation 
has been collapsible tanks, which enables the 
aircraft to lift freight on the return flight. 

Though Brazil is rich in natural resources 
and development potential, its reserves of 
foreign currency are very limited. This raises 
an acute problem when it comes to buying 
new aircraft or even spares. The bigger air- 
lines have therefore decided to manufacture 
most spares themselves, and a whole new 
industry has grown up, for example, at Real 
Aerovias’ plant in Sado Paulo and Varig’s 
plant at Porto Alegro. Here large numbers 
of Italian or German workers are employed. 
The introduction of jet aircraft will obviously 
bring many changes on the international and 
major domestic routes, but the local lines 
will continue to demand simple, rugged, safe 
aircraft for a long time to come. The Douglas 
DC-3 has by no means exhausted its usefulness 
in these outlying regions. 


tk 


Today aviation is also helping to dethrone 
Rio in favour of the futuristic new capital of 
Brasilia now being built at latitude 16° South 
and longitude 48° West, in the State of 
Goias, on the high plateau where the basins 
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These young men may live in the shanty town on Rio’s 
hills, but they play football like world champions. 


Potential air travellers in the 
Amazon basin. 


Tropical fruits, sir? 








of the Sao Francisco, La Plata and Amazon 
meet. President, Government, ministries and 
embassies are to be transferred here in 1960 
under Juscelino Kubitschek’s grandiose plan. 
The “flying President’, who was the first 
head of State to break through the sound 
barrier, spends most of his time visiting the 
21 Federal States aboard one or other of the 
two presidential Viscounts, where cabinet 
meetings are held and important decrees signed. 

From the air Brasilia appears as one huge 
building site among the reds, ochres and 
burnt siennas of the surrounding savannah. 
All construction materials and workers are 
brought in by air. But already the Presidential 
Palace has been completed, and the great 
artificial lake is taking shape. This fantastic 
undertaking, comparable to the building of 
the Panama or Suez Canals, will cost 
$300,000,000 in Government funds, and 
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$500,000,000 in private investment. In ad- 
dition, the Export-Import Bank has granted 
a loan of $10,000,000. 

But money alone is not enough. Without 
air transport so generous a plan could never 
have been envisaged; without air transport 
to keep its lifeblood circulating, Brasilia could 
never take its place as the country’s new 
heart. What indeed would be the future of 
this immense and still under-developed con- 
tinent without the untiring, devoted labours 
of the Companions of the Southern Cross, 
the winged conquistadors of the jungles and 
savannahs ? 
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Aeroflot’s international routes (heavy lines) and connections operated by the 23 airlines 
with which Aeroflot has reached an agreement, according to the 1958 summer timetable: 
1. Moscow-Sverdlovsk—Novosibirsk—Irkutsk—Chita—Hailar-Charbin-Shenyang-Pyong- 
yang (Li-2 and Il-14M); 2. Moscow—Omsk-Irkutsk—Peking (Tu-104 and Tu-104A); 
| 3. Moscow-Alma Ata—Urumtchi-Sinkiang (Li-2); 4. Moscow-Tashkent—-Kabul—New 
Delhi (Tu-104A and Il-14M): 5. Moscow—Kiev—Odessa—Bucharest-—Sofia (Il-14M); 6. 
i Moscow-—Kiev-Lvov—Budapest—Belgrade or Vienna (Il-14M); 6a. Moscow—Budapest 
| (Tu-104A); 6b. Moscow-Tirana (Tu-104A); 7. Moscow—Prague (Tu-104A); 8. Moscow 
Paris (Tu-104A, since August 4th, 1958); 8a. Moscow—Brussels (Tu-104A); 8b. Moscow 
Amsterdam (Tu-104A); 9. Moscow-Vilna—Warsaw-Berlin (IIl-14M): 10. Moscow- 
Copenhagen (Tu-104A); 11. Moscow-Stockholm (Il-14M); 12. Moscow—Helsinki 
(Il-14M). 





Hot meals en route: The main cabin of the II-18 is fitted with double 
seats on the left, and triple seats on the right. 


are also handled. Powerplant: two jet turbines each of approx. 15,000 Ib. thrust. 
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Moscow-Vnukovo, Aecroflot’s chief airport (left), and an Aeroflot Tupolev Tu-104A being unloaded at Prague-Ruzyne Airport. As well as passengers (up to 70), mail and freight 
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| on the Russian State airline Aeroflot ist not yet a member of 
IATA 
with about two dozen foreign airlines and supports its international services § 


a fact which many IATA members regret—it enjoys close relations 


by a considerable number of mutual agreements with both Western and 
Eastern governments. To date eight IATA companies operate scheduled 
services to Soviet airports—mainly to Moscow-Vnukovo: Air France, Air- 
India International, Ceskoslovenske Aerolinie, Finnair, KLM —- Royal : 
Dutch Airlines, Polskie Linie Lotnicze (Poland), Sabena, Scandinavian Air- 
lines System. On the other hand Aeroflot operates services to nearly all the § 
“home airports” of the eight companies and sells flight tickets for their § 
domestic and international services. Interline agreements, in some cases 
pool contracts, exist with a further fifteen airlines: Alitalia, Ariana (Afghani- 
stan), BEA, BOAC, CAAC (China), Deutsche Lufthansa, East German > 
Lufthansa, JAT (Jugoslavia), Loftleidir (Iceland), Malev (Hungary), PAA 
(USA), Swissair, Tabso (Bulgaria), Tarom (Rumania), Uka (North Korea). q 

Aeroflot’s domestic network connects 70 cities in the Soviet Union with 
Moscow and provides local services between a further 80 airports. Route 
mileage within Russia is estimated at nearly 250,000 miles. As far as the 
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pellers; capacity 120 to 220 passengers; shortly to be put into service. 


international traffic is concerned, the twelve most important international 
connections are shown in the chart and are listed in the accompanying text. 
Since the introduction of the 1958 summer timetable, Aeroflot has been 
operating nine international routes with 70-seat Tu-104A jet transports 
(mainly daily, otherwise twice weekly), and a daily Moscow—Omsk-Irkutsk 
service with 50-seat Tu-104s. Flying times are extraordinarily low: Moscow 
Prague in 2 hours 30 min; Moscow-—Peking in 10 hours 30 min; Moscow 
Copenhagen in 2 hours 15 min; since August 4th, 1958, also Moscow-—Paris 
(non-stop) in 5 hours 50 min, Paris-Moscow 6 hours 15 min. 

And fares? Paris-Moscow-Peking, for example, costs $640 first class and 
$623 for tourist class (return fares $1,152 and $1,120 respectively; the reduc- 
tion for tourist class is trivial); rouble prices for bookings made in the Soviet 
Union are as follows: Moscow-Paris (single) 830; Moscow-—Peking (single) 
1,662; this makes a total of 2,492 roubles, i. e., $623 (at the official rate of 
exchange), or $249.20 (tourist rate). 

The number of passengers handled by Aeroflot’s central airport, Moscow- 
Vnukovo, is given by “Sovietskaya Aviatsia’’ as more than 3,000 per day, 
which tops the million mark for a year—and which represents the same 
number of passengers as are handled by the seven leading West European 
airports, London, Paris, Rome, Frankfurt, Copenhagen, Zurich and Berlin. 


An Ilyushin Il-18 Moskva preparing to take off from snow-covered Moscow Airport. 
Powerplant: Four propeller turbines of 4,000 e. h. p. each; capacity: 100 passengers. 





A giant Tupolev Tu-114 Rossiya transport landing after completion of a test flight. 
Powerplant: four propeller turbines each of 12,000 e. h. p. with contra-rotating pro- 











Aeroflot pilot Sergy Shuralev at the controls of the Il-18. An interesting 
combined attitude indicator can be seen on the instrument panel. 





Scandinavian Airlines System crew at Moscow-Vnukovo collecting the 
weather report for a flight to Copenhagen. 
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Air Navigation for the Jet Age 


@ Bendix International Division of Bendix Aviation Corporation has brought 
out a new range of communications, navigation and airborne radar equipment, 
known as the “Advanced Design” series, for installation in modern airliners and 
business aircraft. All are highly miniaturized to reduce weight and bulk and have 
been designed to meet increasingly high demands as regards performance and 
reliability. Picture shows two complete sets of equipment for rack installation, the 
“Advanced Design” series and, for comparison, a set dating from 1955. Total 
weight has been reduced by 54%, from 470 Ib. to 217 Ib., and volume by 63%, from 
15,670 cu. ins. to 6,035 cu. ins. 














| _1958 | % REDUCTION 


217 iss. 54% 
6,035 CU. IN. 63% 












TOTAL WEIGHT 470 LBS. 
TOTAL SIZE | 15,670 CU. IN. 












@ Lear Incorporated has just brought out a new line of low-weight, space-saving 
combined navigation and communications equipment, under the designation 
NAVCOM. The line extends from simple equipment for small, single-engine per- 
sonal aircraft to complex systems for installation in the biggest commercial trans- 
ports (picture). The manufacturers state that the new system will consist of the 
Lear NAVCOM 100 Series (LNC-100) and the 200 Series (LNC-200), though at 
present only the 100 Series is available. The 100 Series has 190-channel receivers 
and 90-channel transmitters, and the 200 Series 560-channel receivers and 360- 
channel transmitters. Typical sets of equipment are as follows: LNC 100-A for 
VHF communications; LNC 100-B for VHF communications, VOR/LOC navigation 
and marker reception; LNC 100-C, like LNC 100-B plus complete ILS reception 
system; LNC 100-D, dual VHF communications and VOR/ILS navigation system 
with light/aural marker reception. 

Needless to say, other groups of equipment can also be built up, such as the 
set shown in the accompanying picture, whose total weight is roughly 18.2 Ib. and 
which consists of the following units: a VHF receiver for panel mounting (3 Ib.), a 
VHF transmitter for panel mounting (2.6 Ib.), a VOR/ILS indicator/course selector 
(1.5 Ib.), a power supply—modulator—audio amplifier module (2.5 Ib.), a navigation 


module (4.5 lb.) and a glide slope receiver (4.1 Ib.). 





@ Bell Aircraft Corporation: The giant Boeing 707 prototype has carried out 
three fully-automatic landings at Boeing Field, Seattle, using a civil version of Bell 
Aircraft Corporation's all-weather landing system, and without the pilot touching 
the controls. Engineering evaluation of the test series reported that the Bell system, 
which was developed by the company’s Avionics Division for the U. S. Navy and 
Air Force, is completely satisfactory for civil transports. The Bell system has also 
been evaluated by Pan American, KLM, BOAC and Lufthansa at Niagara Falls, 


N. Y. airport, and preliminary investigation for commercial use is now under way 


by the Airways Modernization Board and the Civil Aeronautics Administration. 





1050 INTERAVIA No. 10/1958 





Employing a combination of radio and radar, the landing system takes over 
from the pilot while the aircraft is from two to four miles away from the end of the 
runway, and brings the aircraft in for a safe landing. The system is fully effective 
even when normal flight operations are suspended due to dense fog or other 
weather conditions. Radar locates the aircraft and an electronic computer, pre-fed 
with the required flight path, transmits the necessary course corrections by radio 


to the automatic pilot. 





GNViII’IAVH dd 


pj4om ay) ul ApMsip Adada AjADaU *a°1 — 


Ayisuop oyjer ajelapoul jo soynor uo Aem sj Aed 0} pousisop A]jeoyioods st p JOWOD I] 


ONV1V3Z 


‘ MIN a 


G3¥3340 SLV3IS JO YWIBWAN 3HL OL IWNOILYOdOUd SI SMOWYV JH JO SSINADIHL IHL 


ONV1¥3Z 
M3N 
0g-Ers . Ween % 
VIG _SIGNIDNI . S\ AIIM Wid AVM HIW3 GIYIIO SLV3S WI SIONIONI 
viiwaisny aa ae &\ 433M Y3d AVM HDW3 SLHOIT4 VIIVeLSNV 
An : @\\ ONILVY3dO SINITHIV JO Y3I@WNN : 
S ; 
() “AD & 
“S 4 


— 
%N VvoIW3WV HLNOS se 
. 
Xs, 
“s 





WNOLYVHY 
S3GN1DNI 


S3GNIONI 
VIS 1SW3-HLNOS 3T1A010d031 GNV 
WvxVG SIGNIONI 
VoIWsv 1S3M " 

ONY ALID ODIX3W 
IWVIN S3GNIDNY : 

VOIWIWY aK 
VWLN3D HWWMWH 





LIN3NILNOD-8NS 


WIINVW ; NVIONI 
ONY OINOL ,) On 
SNOW SNOH << e\ 


SJQNTONI 
isv3 v4 
NVYHVHO ONY 
TINENVLS! SIGNIDNI 
isv3 31GGIW 


0si'¥| 862-9, 


oh a NI OML 
gdOLS SLVIGIWUET “i svOD 


‘Aw p HLIM LsvO> 
oS OL of) Hr Conet-elr's 


SYOLVYIdO YO!VW GNV S3LNOY TWdIONIYd 
MO1d DisdVUL WIV ATYWOM 


























*e 
Peneeeseee® 








Li WD i Te Ui 
= ZX Tell fl tS ll © INI 


and Business Computer Symposium 


Patron: H.R.H. The Duke of Edinburgh 


NOVEMBER 28TH-—DECEMBER 4TH, 1958 


AT OLYMPIA, LONDON 
10 AM.—8 P.M. 


The British Electronic Computer Industry will demonstrate at Olympia 
its outstanding contributions to the development and use of electronic 
computers and data processing equipment. 


Management will be able to see — 


The advanced stage reached in the application of electronic computers 
as a means of achieving greater productivity in office and factory. 


A comprehensive display of computers and ancillary equipment which 
will cover research and application by leading business organisations. 


ORGANISED JOINTLY BY THE ELECTRONIC ENGINEERING ASSOCIATION 
AND OFFICE APPLIANCE AND BUSINESS EQUIPMENT TRADES ASSOCIATION 
: : ; MI 
For further information contact: Mrs. S. S. Elliott, M.B.E., gn lly 
11/13 Dowgate Hill, London, E.C.4. ’Phone: CENtral 7771/2 2/6d 






























When lightning-fast military jet aircraft touch 
down on a concrete landing surface, the tires 
receive the impact of a shock-loading of tens of 
thousands of pounds. Motionless one instant, they 
are next jolted to rolling speeds approaching 250 
miles per hour and sometimes higher. In seconds, 
temperatures within have built up to 300°F. 


Goodyear Tubeless Airplane Tires have set an 
enviable record of topflight performance. On jet 
aircraft, they have withstood temperatures 
ranging from -65°F to 355°F, and operate at 
pressures up to a fantastic 615 psi, with ultimate 
strength to contain over 1300 psi! 


These tires have proved themselves in pounding 
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after pounding in repeated high-speed landings, 
and they provide vital weight-savings, simplify 
inventory and service. 


This success story has been highlighted by the 
recent multimillion-dollar development by 
Goodyear—the exclusive 3T Process which gives 
Goodyear tires ‘‘Triple-Tempered”’ Cord of 
unrivaled stamina. 


For complete information, write: Goodyear 
International Corporation, Aviation Products 
Division, Akron 16, Ohio, U.S.A., or The Goodyear 
Tyre & Rubber Company (Great Britain) Ltd., 
Wolverhampton, England. 





Tires, wheels, 
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MORE AIRMEN LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER MAKE 


Terra-Tire —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio, U.S. A. 
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To conquer the Rub al-Khali, worlds 


Why do Aramcos "modern magic 










A Champion-equipped de Havilland Beaver above the dunes, rising 500 feet and more, make it virtually impassable 
deadly Rub’ al-Khali. This desert, shunned even by camel even for modern desert vehicles. Yet Aramco must main- 
caravans, was practically unexplored until 1945. Huge tain stations in its barren interior. 


CHAMPION SPARK PLUG COMPANY: ENGLAND - U.S.A. 








ad 





deadliest desert... 


carpets use Champ 





Aramco (Arabian American Oil Company) 
uses a fleet of 13 aircraft to tie together its 
far-flung operations that sprawl over half a 
million square miles of Saudi Arabian desert. 
A large part of this area is the Rub’ al-Khaili... 
the “Empty Quarter” ... called by many 
the world’s deadliest desert. 

In this land where a man on foot, un- 
protected, usually cannot live for more than 
an hour or so, Aramco must be certain that 
its planes have the best of everything in parts 
and equipment. 

And—to deliver the vital spark that keeps 
engines firing and aircraft flying—Aramco 
has chosen CHAMPION Spark Plugs. Aramco 


Boarding an Aramco DC-3 at Hofuf, Saudi Arabia. Aramco 
has 7 DC-3’s, 2 Convairs, and 4 Beavers in desert service, 
all equipped with Champion Spark Plugs. 


- AUSTRALIA - IRELAND - FRANCE - 





ion Spark Plugs? 


has found—as has every major airline in the 
world—that Champion Spark Plugs are un- 
excelled for dependability. 

Aramco’s experience is one more reason 
why the spark plugs for your aircraft should 
be CHAMPION Spark Plugs. 


World’s favorite Spark Plug 
on Land, on Sea and in the Air 





SPARK PLUjGS 





"Ubailah—last stop for a DC-3. For lack of proper runways, 
DC-3’s can go no farther into Rub’ al-Khali. Beavers 
supply outlying camps with fuel, food and water. 
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See how (3M) Adhesives can improve 
your product—save you money 


3M Adhesives, Coatings and Sealers serve the aircraft industry in a 
variety of ways—improving products, doing a better, faster job 

of bonding, sealing and protecting to save the manufacturer money. 3M 
Adhesives, Coatings and Sealers are engineered to serve your needs. 

For instance, you can get 3M Sealers that will fill the pores, plug the 
holes, or seal the joints of a unit so that liquids and gases cannot 

pass from one area to another. Other 3M Adhesives, Coatings, and 
Sealers can bond, seal, or protect on almost any material. 


For free booklet “3M Adhesives, Coatings, Sealers,” or for the name 
of your nearest supplier, write Minnesota Mining and Manufacturing Co., 
900 Bush Avenue, St. Paul 6, Minn., U.S.A. 


3M Adhesives, Coatings, and Sealers, like the thousands of other industrial products 

made by Minnesota Mining and Manufacturing Company are designed to meet the needs of 
modern industry. A program of continuous research insures the highest quality as well RODUCT oO 
as a constant flow of new products. Good reasons to always look to 3M—/irst. bd - 
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In preparation for the 
CARAVELLE’s entry into service on the 


scheduled air routes of two continents, 
Sud-Aviation is building up a world-wide 


maintenance and after-sales organization 


An efficient after-sales service 


for the most economical airliner 
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SUD AVIATION 


37 - BOULEVARD DE MONTMORENCY - PARIS (16°) - TEL. : BAG. 84-00 — SUD AVIATION CORP. 500 FIFTH AVENUE - NEW: YORK. 36. N.Y. U.S.A. 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 
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For jobs the jets can’t do 


ALVIS LEONIDES engines provide the power 
behind the performance which gives the Twin 
Pioneer the remarkably short take-off and rapid 
rate of climb, which are essential for operation 


in difficult country. 
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-A few lights, a faint glow, is our largest city 
on the vast breast of the night’, are the words 
used by one of Canada’s foremost writers, Bruce 
Hutchinson, to describe the vastness of a country 
where, since the earliest days, transportation has 
been a major problem. For Canada the task has 
been to provide an adequate communications 
system at a cost which can be borne by a com- 
paratively small population of 17 millions. 

For a number of reasons air transport plays a 
role of special importance in the life of Canada. 
It helps to bind together a country formed into a 
political unity in spite of geography. It makes 
accessible hitherto untapped natural resources 
in the vast expanses of the unpopulated northland. 
Finally, the advent of scheduled polar services 
places Canada in a strategic position inter- 
nationally as a cross-roads of world traffic. 

Because of the importance of air transportation 
to the Canadian nation, it is not surprising that 
the Government should have played a large part 
in both providing and controlling it since the 
very early days. Most of the scheduled domestic 
transportation, about half of the scheduled inter- 
national flights originating in Canada, and all the 
scheduled transborder flights to the United 
States have been provided by the Government- 
owned Trans-Canada Air Lines for over 20 years. 


Trans-Canada Air Lines 


Whether or not this transportation monopoly 
has been good has been hotly debated since 





TCA’s foundation in 1937. Nevertheless most 
Canadians concede that TCA has provided safe 
and efficient service for the country during this 
period. This viewpoint has recently been given 
more backing by Stephen Wheatcroft, aviation 
consultant from the United Kingdom, in his 
economic study of Canadian air transport pre- 
pared for the Minister of Transport. Today TCA 
has good reason for pride in its achievements. 
It was the first airline in North America to 
introduce turbine-powered aircraft, and in four 
years’ time its fleet will consist exclusively of 
pure jet and turboprop aircraft. It will then have 
six to eight DC-8s,.20 to 24 Vickers Vanguards and 
over 50 Vickers Viscounts. Meanwhile it can point 
to its seventh successive year with a net surplus, 


Canada: Bush Flying Complements 
International Operations 


By H. M. Willmot, Interavia Correspondent, 
Don Mills, Ontario 


a corporation worth $91,000,000, and a good 
record in keeping costs and therefore rates down. 


Despite the earlier criticism voiced by the 
Conservatives against monopoly for a Govern- 
ment ‘flag’ carrier, the now firmly entrenched 
Conservative Government sounds strangely like 
its Liberal predecessor when speaking of TCA. 
Today’s Minister of Transport, George Hees, is 
accused of echoing C. D. Howe, who fathered 
the Government airline. 

Early last winter Hees had this to say: “I have 
proceeded in the field of domestic aviation on 
the assumption that competition is a valuable 
stimulus to more efficient operation and to the 
provision of better service to the public.” 

Yet a more recent interview quotes him as 
saying: ‘We don’t want competition just for the 


sake of competition; we don’t want the airline 
companies running here seeking subsidies.” 


Canadian Pacific Airlines 
and Pacific Western Airlines 

A test case of the new Government policy is 
the Air Transport Board’s public hearing on ap- 
plications for transcontinental licences. Bids have 
been made by Canadian Pacific Airlines, the only 
really serious rival to TCA, and Pacific Western 
Airlines, both of Vancouver. 

Despite an aggressive compaign carried out 
by CPA to win public support for transcontinental 
traffic privileges, it seems very unlikely that the 
company will get the five east-west mainline 
services requested. 





























































According to the Wheatcroft report, five ad- 
ditional daily services would mean uneconomic 
competition on Canada’s transcontinental routes 
and would probably lead both airlines into 
financial difficulties. 


Canadian Pacific Airlines, on the other hand, 
is convinced that the market for its services is 
there, particularly for tourist services. At the 
present time, says the company, about 70 percent 
of all seats are for first-class passengers and only 
30 percent for tourists. CPA proposes to reverse 
this combination. 


The growth of CPA from a medley of ten 
almost bankrupt companies in 1942 to its present 
status of a $40,000,000 airline speaks well for its 
ability to make sound decisions and follow them 
through to success. One of these decisions was 
to open the trail-blazing polar route from Van- 
couver to Amsterdam in 1955. Traffic on this 
service has exceeded all expectations. 


The overall future for CPA would seem to be 
bright, despite the fact that, like almost all the 
other Canadian private carriers, it has suffered 
this last year from the ending of charter services 
to the Distant Early Warning and Mid-Canada 
Lines. Domestic revenues in 1957 fell by 29 
percent compared with the previous year, and 
although there was a 28 percent increase in 


Turbine traffic and bush flying rub shoulders: Canadian 
Pacific Airlines Bristol Britannia takes a single-engine 
Cessna under its wing at Vancouver International Air- 
port. 


Douglas DC-3s of Quebecair, IATA’s newest 
have since fallen victims to a fire, but are to 
Fairchild F-27 turboprop transports. 


These 
member, 
be succeeded by 
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A “bush” operator over a “‘modern’’ site: A Saskatchewan Government Airways Cessna 180 over Uran um City. 


Mail aircraft landing in Spence Bay, a remote station in the North-West Territories. 





revenue from international services, the annual 
report showed a net loss of $113,000. 


* 


which 
from an extremely modest beginning in 1946 has 


The success of Pacific Western Airlines 


grown into Canada’s third largest carrier, with 
75 aircraft and 46 operating bases—can be 
directly attributed to its founder and President, 
‘“‘Russ” Baker, whose special interest lies in 
low-cost air service. In the summer of 1955 
PWA opened Canada’s first “‘Air-Bus” line in 
the Vancouver-Powell River Division. By system- 
atically cutting out all frills, the company has 
been able to reduce fares for the 25-minute flight 
by approximately 25 percent, making them not 
much higher than the fare for the six-hour bus 
trip. 


Some other private operators 


In the field of the smaller Canadian carriers, 
licensing restrictions have been liberalized by the 
‘*Hees plan”. Whether the additional competition 
1060 
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will lead to a strengthening of the air transport 
industry or to chaotic conditions is a matter of 
speculation. The Air Industries and Transport 
Association and the Royal Canadian Flying Clubs 
Association, speaking for some 200 different 
licensed Canadian carriers, have protested vigor- 
ously against the plan. Already almost all the 


smaller carriers are suffering financial strain 


Fishermen fly to their favourite haunts by Saskatchewan 
Government Airways. 
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because of the completion of the northern de- 
fence radar lines. 

Particularly profitable was the DEW Line, 
for which the United States paid Canadian car- 
riers about $300,000,000 to supply airlift. How- 
ever, to fulfil their contracts on this work, many 
carriers had to buy old aircraft which at that 
time were at a premium and fetching inflated 
prices. Today these aircraft are worth only a 
fraction of their cost, and the smaller carriers 
are left with equipment and facilities which they 
without 


utilize and cannot sell 


sustaining heavy losses. In the long run, their 


cannot fully 


experience on the defence lines may be one of 
their most valuable assets, however. Already a 
number of operators—including, for example, 
Maritime Central Airways 
northern civilian 


have won some suc- 
cess in establishing traffic 
routes. 

The chapter on private airlines should not 
close without mention of Quebecair Inc., of 
Rimouski, Quebec, who recently joined IATA 
as an associate member. The company suffered a 
serious setback when its headquarters in Ri- 
mouski and five DC-3s were completely destroyed 
by fire on July 13th, 1958. Nevertheless it has 
managed to keep operating as usual, with the 
addition of DC-3s from 
companies. The delivery of two Fairchild F-27 


three leased other 
turboprop transports this fall will considerably 
help the situation. 

The oldest Canadian aircraft operator still in 
business is Wheeler Airlines, whose highly diversi- 
fied operations include aerial spraying to combat 
the spruce budworm in the provinces of New 
Brunswick and Quebec. Each June for the past 
seven years something like 200 aircraft have been 
employed on this work. 


The day of Canada’s bush flying by visual 
flight is gradually passing. Radio beacons and 
airports are being installed throughout the north; 
the Government has installed all the latest 
navigation aids on the 15,000 miles of controlled 
airways operated by the Department of Trans- 
port; new long-range airway and airport surveil- 
lance radar, built by Raytheon Canada Ltd., is 
being installed at 15 major Canadian airports; 
and Decca Navigator (Canada) Ltd., Computing 
Devices of Canada Ltd. and Bendix Aviation 
Corp. (United States) have combined forces to 
set up an experimental chain of Decca stations 
in Eastern Canada. 


Since the end of World War II Department of 
Transport policy has been that airport aids 
concerning safety must be provided before pas- 
senger comforts. The result has been much 
criticism from Canadians as well as others about 
the inadequacy of Canada’s airport terminals, 
from the passenger’s standpoint. However, the 
Department of Transport now plans to spend 
$ 168,000,000 on improving airport facilities over 
the next fiscal year. 

In other words, the 17 million Canadians are 


doing their bit to and strengthen 
Canada’s position in world air transport. 


maintain 














Pressing Problems in Air Traffic Control 


and Navigation 


Tie subject of Air Traffic Control has 
attracted a good deal of attention during recent 
years, both in aviation periodicals and the 
daily press. The latter’s interest in flight safety 
has been aroused by a succession of accidents, 
particularly those involving mid-air collisions. 
These accidents have also brought the urgency 
of air traffic control problems so far into the 
limelight that they have been taken up in the 
United States by the White House and by 
Congress, who have appointed a study group 
under one of the President’s special assistants 
and have instituted far-reaching modifications 
in the U.S. aviation authorities. The practical 
aviation man needs no sensational events to 
remind him of the problems of today’s air 
traffic control system. These are only too 
evident in the everyday experience of any air- 
line. Long rows of aircraft waiting on the taxi- 
ways to the take-off runway are part of the 
normal picture at any airport with high traffic 
density. U.S. airlines have estimated that de- 
lays due to air traffic control requirements 
cost $5,800,000 annually. The economy of 
operations over the North Atlantic is adverse- 
ly affected above all by the fact that aircraft 
are not allocated the most favourable altitude 
and must carry out step climbs. Ground-to- 
air communications in the terminal areas 
suffer from congestion of the VHF voice 
channels and interference between transmit- 
ters working on the same frequency because 
of inadequate channel spacing or excessive 
range. En route, difficulties arise from the 
inadequacies of HF communications. On 
many parts of the airways network the report- 
ing points are too close together for today’s 
flying speeds. This, combined with the defi- 
ciencies in communications, imposes a heavy 
workload on the pilot. 

The imperfections of today’s air traffic con- 
trol system, which has already reached or 
passed saturation point in certain areas and 
at times of high traffic density, cannot but 
become even more evident with the expected 
further increase in the number of aircraft 
movements and the introduction of jet air- 
craft. 

Originally optimistic about the introduction 
of jets ', S. P. Saint later came to the realiza- 
tion that today’s airways are not ready to take 


jet aircraft *. It is true, of course, that in 


cruising flight a jet aircraft occupies parts of 
the airspace never previously used by civil 
transports. The problems involved in the in- 
troduction of commercial jets, at any rate 
during the first phases of the jet age, will arise 
not so much during en route flight, but during 
the climb and descent phases, when jets will 
have to pass through layers of the atmosphere 


' Sam P. Saint: “Jets are Good for Air Traffic Con- 
trol’, Aviation Age, November 1956. 

Sam P. Saint: ‘Airways are not Ready for Com- 

mercial Jets’, American Aviation for April 22nd, 1957. 





By Dr. Karl E. Karwath, 
Chief Navigator, Deutsche Lufthansa, Hamburg 


occupied by piston-engine or turboprop air- 
craft. 

In discussions on the shortcomings of to- 
day’s air traffic control system, the statement 
has frequently been made that ATC pro- 
cedures and techniques have not kept pace 
with aircraft development. This view, which 
has been universally accepted until recently, 
is rejected by R. A. Pearson (United King- 
dom) in the final passage of his article on 
“The Role of Precise Navigation in an Air 
Traffic Control System” *, in which he main- 


* R.A. Pearson: “The Role of Precise Navigation in 
an Air Traftic Control System”, ICAO, Jet Operation 
Requirements Panel, 3rd Meeting, Vol. Il, Montreal, 
1957 (Doe 7828 JOR/3 —2), pp. 56 — 65. 





tains that progress in the navigation field has 
not always been fully exploited. The results, 
he maintains, are seen in the present diffi- 
culties, which will be accentuated as air traffic 
grows in volume. Had the advantages of 
navigational advances been recognized, air 
traffic control systems making full use of these 
advantages could have been developed. 
There are several points on which Pearson’s 
view can be contested. Navigation can never 
be the dominating partner in the air traffic 
control/navigation relationship, but air traffic 
control must always be the primary element. 
Not until a clear picture has been worked out 
of the required air traffic control system, can 
requirements be set up for the individual 





Indicators and control unit for the DIAN system. Left to right, the three Mark 10 Decometers (Red, Green and 
Purple), the Dectra range meter and the two Doppler instruments to show position coordinates, and wind speed and 
direction (or ground speed and track). Below, the Flight Log for all three integrated systems, and the control unit. 


Demonstration installation of the Marconi Doppler Navi- 
gator Type AD.2300, designed specifically for air trans- 
portation use, aboard a Vickers Viking. 





components of the system, of which naviga- 
tion is but one. Needless to say, the technical 
possibilities at any given stage of development 
must always be borne in mind. If the reverse 
procedure is followed this may lead to para- 
doxical situations, e. g., that the area con- 
cept—rather than the airways system—is 
applied to continental traffic, and a kind of 
airways system (standard track system) re- 
commended for Atlantic traffic, simply be- 
cause the advocated navigation system is 
better suited to one or the other principle. It 
is also not possible to agree with Pearson 
when he states that there has long been a 
navigation system which meets all the require- 
ments listed in his article, not only in theory 
but also with the degree of operating reliability 
needed for practical application. It is not 
sufficient that a navigation system should 
have so high a degree of accuracy under spe- 
cial conditions that it permits of very low 
lateral separation (e. g., the organization of 
parallel airways with two-way traffic in a 
strip only 10 nautical miles wide), if accuracy 
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can be reduced by simple setting errors in the 
airborne equipment or by the influence of 
space waves at certain ranges. The same holds 
true if position information ceases to be avail- 
able owing to operational unreliability (evi- 
denced by frequent unscheduled replacement 
of equipment), or because of a high atmo- 
spheric noise level, as for example when flying 
through storm fronts. 

Development in the field of air traffic con- 
trol is basically handicapped by the fact that 
there is so far no clear, comprehensive concept 
of what kind of air traffic control system 
should be created for the foreseeable future. 
Industry representatives at conferences of the 
aviation organizations have repeatedly asked 
what are the requirements for individual com- 
ponents of the air traffic control system, so 
that the necessary development work can be 
tackled. For example, at I[ATA’s 10th Tech- 
nical Conference (Miami, November 1957) 
manufacturers of Doppler radar equipment 
tried to find out how the automatic computers 
used in conjunction with Doppler radar in- 
stallations would be designed and how they 





would display their position data. None of 
the airlines were in a position to provide the 
industry with the required information. The 
answer to this question depends to a decisive 
degree on the manner in which the air traffic 
control organization utilizes the navigation 
information and on the form in which it is to 
be processed. The ideal solution for any future 
air traffic control system would be that air- 
borne computers, automatic air-to-ground 
communications systems and ground-based 
computers should speak the same “‘language””’. 
The characteristics of airborne computers can- 
not therefore be selected merely to meet en 
route navigation requirements, but air traffic 
control considerations must also be borne in 
mind. In this connection the value of the 
principle quoted in H. Giesecke’s article on 
“Air Traffic Control and Autonavigators”’ 
(see Interavia for November), namely “New 
items to be operationally introduced, be they 
equipment, procedures, or regulations, will 
necessarily obtain the status of standards and 
hence will have a long life’. 


Anyone wishing to understand the full ex- 
tent of the problem as it affects the airlines 
should put himself in the place of those who 
are responsible for selecting electronic equip- 
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ment for new aircraft. Full specifications for 
this equipment must be issued from one to 
two years before the delivery date of the air- 
craft, and any subsequent modification in- 
evitably entails disproportionately high extra 
costs. The airline planners responsible for the 
electronic equipment must therefore endeav- 
our to predict what devices will be needed 
aboard the aircraft when it gets into operation. 
At the present moment any answer to this 
problem involves the risk of high costs, as it 
is by no means yet clear what control and 
tracking procedures will be introduced in the 
near future with the modernization of the air 
traffic control system. The only way to keep 
this risk within more or less acceptable limits 
is to resort to so-called provisions for future 
installations. These can be full provisions, 
i.e., full wiring and all necessary structural 
provisions in the aircraft at the point of in- 
Stallation of the various components; or par- 
tial provisions, such as structural allowance 
for mounting an antenna, or through space 
provision. When it comes to deciding in any 
given case what type of provisions should be 


ORY 
ANGLE 


~30/ 1 


Indicator for drift and ground speed, one of the elements 
in General Precision Laboratory’s RADAN automatic 
radar Doppler navigator. 


Radio Corporation of America storm warning radar in 
the nose of a Convair 340. 


made, the degree of probability that a given 
equipment will subsequently be required must 
be weighed against the difference in the cost 
of installing it during the normal manufactur- 
ing process and that of mounting it a later 
date. Any decision which later turns out to be 
erroneous must be paid for in high costs 
which would otherwise have been unnecces- 
sary. Examples of the questions which have 
to be answered are whether or not to fit 
TACAN DME, secondary radar and selec- 
tive calling equipment, or computers for 
Doppler radar systems, in the aircraft shortly 
coming into service. 


Apart from the untertainty in advance 
planning of equipment for new aircraft, there 
is the added difficulty arising from the ab- 
sence of any internationally agreed plan for 
the modernization of the air traffic control 
system. The result is that new electronic equip- 
ment is constantly having to be installed with- 
out it being possible to eliminate any of the 
old. In addition to dual MF ADF, most com- 
mercial aircraft carry two VOR equipments. 
As plans for the expansion of the VOR net- 
work in many countries are still deficient, 
there are many regions where MF radio 
beacons continue to form the primary radio 








aid. Hence, though aircraft carry VOR in- 
strumentation, they still cannot dispense with 
MF D/F equipment. Similarly, the installa- 
tion of DME (T) does not mean that any of 
the other customary airborne navigation 
equipment can be abandoned. Most airlines 
plan to fit their jet transports—and possibly 
their piston-engine aircraft—with Doppler 
radar. As, in the Doppler system, the auto- 
matic dead-reckoning equipment must be re- 
set from time to time from the readings of 
reliable radio aids, present experience sug- 
gests that none of the other radio navigation 
instruments now fitted will become super- 
fluous. 

This undesirable trend towards constant 
increase in the number of electronic equip- 
ments for navigation purposes raises the ques- 
tion of whether it would not be possible to use 
individual equipments for a number of differ- 
ent functions. This was one of the questions 
discussed during the sessions on operational 
experience of airborne radar at the 9th IATA 
Technical Conference, with special reference 
to beacon navigation, drift measurement by 
the Doppler principle, height measurement 
and collision warning. When aircraft are 
fitted with such bulky, heavy and costly equip- 
ment it would seem no more than reasonable 
to exploit all its inherent possibilities to the 
full, always provided, of course, that this does 
not hamper its primary function, namely the 
detection of storm areas to enable turbulence 
to be avoided. The great majority of partici- 
pants in these discussions, however, were of 
the opinion that there was no need for mul- 
tiple use of this equipment. One result of this 
general attitude was that a manufacturer of 
X-band airborne radar eliminated the beacon 
function when developing a new miniaturized 
version. In the case of C-band equipment, 
this function had never been provided. More 
recently, however, an IFALPA paper ‘ pro- 
poses the installation of fixed radar beacons 
between the gate and the beginning of the 
final approach, to be used in conjunction 
with airborne weather radar to provide course 
data during the descent. And fresh attention 
is being given to the question of whether air- 
borne radar can be used as an aid for collision 
warning (proximity warning indicator) °. 

Once a clear decision has been made on the 
future air traffic control system and the 
resulting requirements as regards navigational 
and communications equipment, every effort 
should be made to arrive at the widest possible 
integration of the electronic equipment, so as 
to reverse the trend towards the constant 
increase in the number (and hence weight and 
space requirements) of airborne instruments, 
with the payload penalties this entails. First 
steps in this direction can be seen not only in 
airborne radar, but also in such developments 
as DIAN (Decca Integrated Airborne Navi- 
gator, a combination of Decca, Dectra and 
Doppler) and TACAN (en route navigation, 
instrument approach, automatic communica- 
tions), and the proposal for a central digital 
computer installation to undertake the grow- 
ing number of computing tasks for en route 


4 International Federation of Air Line Pilots’ As- 
sociations: “RAC and ATC Requirements for Jet Air- 
craft’, ICAO, Jet Operation Requirements Panel, 3rd 
Meeting, Vol. II, Montreal, 1957 (Doe 7828 JOR/3 —2), 
pp. 8—14. 

Radio Corporation of America: “A Discussion: 
Weather Radar as a Proximity Warning Indicator’. 
Los Angeles, 1957. 






































Fixed loop antenna, quadrantal error correction unit, receiver, con‘rol unit and change-over switch unit for the Marconi 
AD.712 automatic direction finder. 


navigation, the approach and landing phase, 
fuel calculations, collision warning, etc. ®° An- 


other possible combination would be that of 


an ATC transponder (secondary radar) with 
the distance measuring function (DME). 


The realization that there is an urgent need 
for the development of a more comprehensive 
air traffic control system which will also meet 
future requirements is not new. It was the 
basic idea behind the plan for an all-weather 
air traffic control worked out by the now 
famous Committee 31 of the Radio Technical 
Commission for Aeronautics as long ago as 
1948-49 7. Many of the principles elaborated 
in this study are still valid, and it can only be 
regretted that the plan was developed solely 
as a national programme and even in the 
United States has been only partially put into 
effect. Had it been possible to develop a 
system for world-wide application on the 
basis of this study, with full allowance for 
recent experience and technical advances, and 
had this system been introduced during the 
intervening ten years, the air traffic control 
services would today be better prepared for 
the age of jet transport. It would then proba- 
bly have been sufficient to adapt the air traffic 
control system, by what would have been 
essentially an evolutionary process, to the 
special requirements of jet operations. Mean- 
while, the situation created by an air traffic 
control system which is no longer equal to 
present requirements has led to the prepara- 

® Weihe, Vernon: “Airborne Computers will Reduce 


Cockpit Workload’, Aeron. Engng. Rey. 16 (1957), 
No. 5, pp. 75 —78 and 102. 


7 RTCA, Special Committee 31 “Air Traffic Control” 
Paper 27 —48/DO-— 12, Washington 1948. 


tion of a new plan for the modernization of 
air traffic control in the United States °. 
Certain details of this plan can be criticized; 
in fact the whole plan has been sharply 
attacked in the American aviation press. 
Nevertheless the programme, known as Sys- 
tems Engineering Process, is logical and con- 
vincing. * 


Although the problems of air traffic control 
are particularly urgent in the United States, 
the modernization of the whole system cannot 
be regarded as a purely internal American 
affair. Apart from the fact that the effects of 
changes in the control system of any country 
are felt far beyond that country’s borders, 
these are problems which require solving on 
a world-wide basis. Apparently the United 
States has come to the conclusion, in the light 
of the experience of the past few years, that 
ICAO is not sufficiently flexible to initiate 
the indispensable modernization of the air 
traffic control system without further delay, 
and has therefore decided to go ahead with 
the necessary measures On a national level. 
One of the disadvantages of this step—above 
all for intercontinental operators to the 
United States—is that the navigation aid to 
be used is a system (VORTAC) whose distance 
measuring component has not been inter- 
nationally recognized by ICAO. The United 
States tried, at the Sixth Session of the ICAO 
Communications Division, to gain acceptance 
for a modification to the existing specifications 
for the DME system so as to adapt it techni- 


’ Systems Engineering Team of the Office of Aviation 
Facilities Planning, The White House: **Modernizing the 
National System of Aviation Facilities’’, Washington 
1957. 


Transmitter system, with monitoring and switching units for the VOR-Flex radio range built by Standard Elektrik 


Lorenz AG., Stuttgart. 
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cally and operationally to the DME (T) sys- 
tem now being introduced in the United 
States and, for special purposes, in certain 
other countries. This proposal was rejected, 
and the whole question was referred to the 
special COM/OPS/RAC * meeting on equip- 
ment for short-distance navigation to be held 
in February 1959. As the United States is 
basing its control system for the upper air- 
ways on the VORTAC system, non-American 
users of the upper airways in the United 
States will doubtless also be obliged to fit 
their aircraft with DME equipment which can- 
not be used on civil operations anywhere else 
in the world. Once more a situation has been 
created which will mean equipping aircraft 
with an increasing number of equipments and 
which takes us still further from the desired 
standardization of airborne systems for air 
traffic control and navigation. 

At the Sixth Session of the Communications 
Division it was clear that many delegates felt 
ICAO had been unequal to the task of co- 
ordinating, on an international level, the 
requirements which present and forthcoming 





Collins Type 51X-3 VHF receiver for panel mounting 
covers the frequency band 108 to 126.9 Me/s on 190 crys- 
tal-controlled channels. 


air transport imposes on air traffic control, 
navigation, communications and meteorology 
It has not been possible, on this basis, to 
arrive at a carefully prepared plan for the 
introduction of a standard world-wide air 
traffic control system with standardized 
ground and airborne equipment. In view of 
the measures already initiated for the modern- 
ization of the air traffic control system in the 
United States, there is little prospect that 
ICAO will now be in a position to prepare, 
within the near future, a comprehensive plan 
for universal application. Hence we must ex- 
pect, at any rate during the early moderniza- 
tion phases, that differing systems will con- 
tinue to exist side by side in many parts of the 
world. As the first phase will be merely a 
transition stage towards the ultimate system, 
ICAO should make every effort to coordinate 
the relevant research and planning in the 
various countries, so that ultimately we can 
still arrive at a common world-wide plan. 
If this goal is to be reached, it is essential 
that the foundations be laid by scientific 
methods, unaffected by questions of national 
prestige and economic interests. This would 
be a decisive step forwards, to the benefit of 
world aviation. 


*COM 
OPS Operations Division 

RAC Rules of the Air and Air Traffie Control 
Division 


Communications Division 
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The Effect of Jet Aircraft on Air Traffic Control 


Res Air Traffic Control services have long out- 
grown the stage where safety problems were their 
sole preoccupation. As air transport and flying in 
general have developed, the problems of con- 
trolling its flow have been complicated by the 
additional demand for regularity and economy. 


The advent of jet commercial transports will 
inevitably mark a new stage in this development. 
Firstly the new speeds and altitudes at which 
these aircraft will operate may well necessitate 
changes in control techniques and methods and 
a re-examination of certain basic considerations, 
to meet safety requirements. Secondly, from the 
dual safety-plus-economy viewpoint, these fuel- 
hungry giants will demand increased efficiency of 
the ground services and set them problems which, 
though not entirely new, will have to be solved 
with greater urgency. 

The most serious problems are likely to arise in 
congested terminal areas, where jet aircraft will 
have to be fitted into an already constantly 
expanding conventional traffic pattern. 

Firstly, the high climbing and level speeds of 
these new aircraft will probably necessitate the 
progressive abandonment of separation methods 
based on visual flight rules (where the aircraft 
captain alone is responsible for ensuring his 
safety and avoiding collisions) in favour of 
methods based on systematic control of aircraft 
under IFR rules, and of their distance from other 
aircraft in the region. 

A move in this direction has already been dis- 
cernible in recent times. There is no doubt that, 
even in the case of modern conventional aircraft, 
operational characteristics and the limited field of 
view available to pilots render it increasingly 
difficult to avoid collision simply by checking the 
airspace visually. The advent of jet aircraft will 
merely accelerate this tendency. It must be stressed, 
however, that any such development will place a 
considerable extra burden on the control services. 

If air traffic control is to be fully effective, all 
aircraft operating in a given region must be 


* The ideas and opinions expressed in this article are 
entirely personal. 


By René Aucouturier, 


Ingénieur de la Navigation Aérienne, Paris * 


tracked and controlled from the ground. But the 
terminal control areas, which are normally those 
in the vicinity of large cities, are also—and for 
this very reason—the scene of lively private and 
sports flying activity. In the Paris region, for 
example, for some 200,000 aircraft movements 
handled by the air traffic control service during 
1957 there were an estimated 730,000 or more 
movements at the purely light flying airfields under 
Paris Airport Authority jurisdiction. 

These figures give some idea of the considerable 
extra work load with which the control centres 
would have to cope if they had to control even 
part of this traffic, namely those aircraft which 
move any considerable distance away from their 
bases. Full control of this traffic would mean not 
only that the resources of the control services 
would have to be greatly enlarged, but also that 
all aircraft would have to carry communications 
and radio navigation equipment, and all pilots 
would have to be trained in operating this equip- 
ment and integrating their movements into the 
standard procedures of the terminal area. 


Another solution might be to banish all light 
aircraft movements, regardless of weather condi- 
tions, from all areas where they might interfere 
with the operations of heavy, high-speed airliners. 
Unfortunately this would mean excluding private 
flying from major portions of the airspace—in 
fact from those portions where it is most flourish- 
ing, since they are near large urban centres. 


OK 


The high fuel consumption of jet aircraft, par- 
ticularly at low altitude, is probably one of the 
most important new factors which terminal traffic 
control services will have to bear in mind. From 
the very moment they start up their engines and 
begin taxying towards the runway, they will have 
to be given right of way to enable them to reach 
their cruising altitude with the minimum restric- 
tion. 


Merely to move about on the ground at Orly 
during its endurance tests with Air France, the 
SE. 210 Caravelle consumed around 37 Ib. of fuel 
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10 ratio and for an engine rey. 
speed of 7,250 r.p.m. 


per minute, or the weight of one passenger every 
five minutes. 

Similarly the system of stepped climb which is 
so often necessary in dense traffic areas will 
penalize the jet aircraft even more severely than 
conventional transports. 

Though it is difficult at present to give any 
exact figures for the consumption of the big four- 
jet transports (Boeing 707 or Douglas DC-8), we 
were able to make certain observations for the 
twin-jet Caravelle during its endurance tests. 

Fig. 1 shows the relative effect on consumption 
of a 10 minute break in climb, on a 2-hour and a 
4-hour flight (typical stages for this aircraft). It 
will be seen that the extra consumption entailed 
by stacking at 5,000 feet can be as high as 7 per- 
cent of total consumption for the 2-hour stage, or 
roughly 1,300 Ib. of fuel. The weight of fuel thus 
consumed by the big jets will obviously be still 
higher. 

It would thus be foolish to demand that, during 
the early phase of the flight when conditions at the 
arrival end are not fully known, these aircraft 
should adopt procedures which would not only 
reduce their average block speed but would also 
entail increased fuel consumption and so risk 
seriously depleting the reserves available at the 
end of flight to cope with a possible diversion. 

Thus particular study will have to be given to 
departure procedures, even more than to arrival 
procedures, so as to enable jet transports to climb 
to their cruising altitude practically uninterrupted. 
However, getting them through the low and 
medium altitudes in terminal areas will raise partic- 
ularly difficult problems. Though it may be 
possible in many cases to provide special ‘“‘climb 
zones” for this purpose at a certain distance from 
airports, the central area in any of the more 
complex regions is far too congested with move- 
ments of so many different categories of aircraft 
for any airspace to be specifically reserved for jets 
within a radius of some forty miles of the airport. 

Systematic use of surveillance radar, provided 
it can be matched to the performance of the new 
aircraft, will doubtless help to solve this problem 
by enabling separation standards to be reduced 
and diversions to be ordered to enable jets to by- 
pass other aircraft. The limitations of this system 
are known, however, and it must certainly not be 
regarded as a universal panacea. 

In the present state of affairs, each radar opera- 
tor can control only a very limited number of air- 
craft. Hence the exclusive use of radar would 
rapidly lead to an unacceptable increase in the 
number of control desks and the consequent prob- 
lems of coordination. 


Wide-spread use of procedures based solely on 
radar would pre-suppose absolute reliability in 
detection (which is not always provided today) 
and would mean that absolutely all aircraft 
detected in a given region must be identified by 
the control service. 
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Fig. 2: Increase in the Caravelle’s hourly consumption 


plotted against stacking altitude, compared with hourly consumption at 30,000 ft. 


at a speed of 170 knots 


The upper curve applies to an engine thrust of 5,500 Ib., the lower to a thrust of 7,700 Ib. 


per engine. 


Here again the control services will doubtless 
have to seek compromise solutions, at any rate 
for the immediate future. It is quite likely that, at 
least during a first phase, “‘direct climb zones” 
will be reserved for jets outside the most congested 
areas. The controller, making the best possible 
use of surveillance radar, would then direct jet 
aircraft to these zones, where they would be able 
to climb as rapidly as possible. 

Just as during departure, low-altitude flight on 
approach to destination is very extravagant in 
fuel, and any stacking lasting more than ten 
minutes in the lower layers of the atmosphere 
entails very heavy consumption. 

Fig. 2 reveals the effect of altitude on the con- 
sumption of the SE. 210 Caravelle in the stacking 
configuration, while Fig. 3 shows hourly con- 
sumption for other types of aircraft in the same 
configuration (obviously, as these are aircraft with 
different propulsion systems, only the relative 
value of the variations in consumption with alti- 
tude can be legitimately compared). These curves 
show the importance of stacking altitude to jet 
aircraft. The difficulties with which the new re- 
quirements will confront the air traffic control 
service are of two kinds: 

1. Not only are the speeds of jet aircraft much 
higher than those of conventional transports, but 
also, since they fly at much greater altitudes, their 
true air speed (TAS) is higher than their indicated 
air speed (IAS) because of the thinner air. Much 
bigger stacking areas will therefore be required. 
In fact, it is generally believed that the dimensions 
of these areas will have to be multiplied by at 
least two to provide adequate cover for all flight 
paths at altitudes between 20,000 and 30,000 feet, 
and by three for altitudes above 30,000 feet. Fig. 4 
reveals something of the difficulty which would 
be experienced in integrating these zones into a 
control region such as Paris. In addition, the lack 
of precision in altimeter readings will probably 
make it necessary, at any rate in the early stages, 
to double the vertical separation standards above 
20,000 feet. Thus high-altitude stacking by jet air- 
craft would occupy eight times as much airspace as 
by conventional aircraft—or as much as 18 times 
more above 30,000 feet. 

2. The increase in distance between the stacking 
Circuit at high altitude and the beginning of the 
final approach will again mean reserving large 





Radar control tower for approach control at Orly Airport. 


portions of airspace. It is during this phase of the 
flight that flight paths must be allotted, with the 
aid of radar control, in such a way as to permit of 
a rapid landing rate and thus improve runway 
utilization. This extension of approach paths in 
the vertical and the horizontal will obviously raise 
new problems of coordination between approach 
control and regional control. And, perhaps even 
more important, the volume of airspace which 
will have to be kept free in order to ensure the 
desired degree of flexibility and safety may well 
be so great that it cannot be accommodated 
within the terminal control areas. 


The new Regional Control building at Orly. 
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Fig. 3: Hourly fuel consumption for a Super Constellation (1,-1049G), a Viscount V 708 
and a SE.210 Caravelle during stacking, plotted against stacking altitude. 


There is reason to hope, however, that in actual 
operating conditions these requirements will prove 
to be somewhat more flexible than they appear 
in theory. For example, though low-altitude stack- 
ing is costly for jet aircraft, the latter can still 
quite legitimately be asked to make a few rela- 
tively short-period stacking circuits. These cir- 
cuits can also be made at speeds only relatively 
little above those of conventional aircraft (170 
knots for the Caravelle, probably 205 to 210 knots 
for the Boeing 707, compared with 150 knots for 
conventional aircraft). Thus the amount of air- 
space to be reserved for stacking and approach 
could be kept within bounds which would not 
necessarily lead to rapid saturation or hence ulti- 
mately to a reduction in the overall efficiency of 
the air traffic control services. 

Nevertheless, though limited stacking at low 
altitude appears to be acceptable in certain cases, 
the situation becomes very different in cases when 
meteorological conditions at the airport of destina- 
tion are such that a diversion becomes likely. Any 
delay in deciding that a jet aircraft should be 
diverted means a considerable loss of range, with 
direct repercussions on its ability to reach a suit- 
able alternate airport. 

Fig. 5 shows the reduction in range available 
to the Caravelle for a diversion, plotted against 
the altitude at which the decision is taken, and in 
relation to the case in which the decision is taken 
at 30,000 feet. It will be seen that an aborted land- 
ing attempt will reduce by roughly 125 nautical 
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miles the range which would have been available 
to seek out an alternate airport if the decision to 
divert has been made at 20,000 feet. In practice it 
will therefore be necessary to ensure that jet air- 
craft do not descend below this altitude unless 
there is a reasonable probability that they can 
land at their original airport of destination. This 
implies particularly reliable and accurate landing 
forecasts—and every meteorologist familiar with 
the extremely variable nature of our European 
climate knows how difficult it is to make such 
forecasts, even for the brief period of some ten 
minutes required by a jet aircraft to descend from 
20,000 feet. It also means, above all, that every 
possible effort will have to be made to enable 
landings to be made in all weather conditions. Jet 
aircraft will probably not be more demanding in 
this respect than present-day transports, since 
their final approach speed is not radically diffe- 
rent. But they will certainly not be less demanding, 
particularly in view of the safety margins which 
operations services will have to allow so as to 
avoid the risk of last-minute diversions. In addi- 
tion it may also be necessary to abolish all visi- 
bility and ceiling minima at the arrival airport, 


Fig. 4: 


enabling aircraft to land under zero-zero condi- 
tions as a normal practice. 


* 


While the introduction of jet aircraft will 
require no more than certain compromise solu- 
tions in the terminal control areas, the en route 
control of these aircraft will necessitate a far- 
reaching reorganization of some of the control 
methods. 

The practice of climbing cruise, which would 
have considerably reduced airspace capacity by 
blocking a large number of altitudes along the 
route chosen, is no longer seriously envisaged. 
Nevertheless, the need for rigorous observance of 
the cruising altitude or successive cruising levels 
selected, the high speeds of these aircraft and their 
greater flying altitude are all new factors which 
will entail substantial modifications in some of 
the concepts on which en route traffic control is 
now based. 

The new requirements of the jet aircraft as 
regards cruising altitudes, combined with the 
unreliability of altimeters at these altitudes, will 
probably lead to the more or less complete aban- 


Horizontal dimensions of stacking areas in the Paris control region. Linear dimensions of the stacking area 


between 20,000 and 30,000 ft. (inside heavy outline) are twice those of the stacking areas at lower altitudes (inside 
thin lines). Above 30.000 ft. (broken line) these dimensions are three times as great. 
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Altitude of decision (in 1,000 ft.) 











0 50 100 150 200 
Range loss (in nautical miles) 


Fig. 5: Shrinking range available for a diversion to an 
alternate airport, plotted against the altitude at which 
the decision to divert is made. Loss in range is compared 
with the value obtainable at 30,000 ft. 


donment of vertical separation for aircraft en 
route. The need will therefore arise for some form 
of horizontal separation standard which does not 
neutralize several thousand square miles of air- 
space for the benefit of a single aircraft. This will 
presuppose a substantial increase in the accuracy 
of long distance navigation systems. Here self- 
contained navigation systems may solve the prob- 
lem which the difficulties hitherto encountered 
in defining a standard long distance navigation 
aid have rendered increasingly urgent: 

Jet flights over the countries of Western Europe 
and North America will require a complete reor- 
ganization of the upper airspace. For the first 
time civil aircraft will be penetrating a region 
which has hitherto been the sole province of the 
military. Vertical separations will have to be 
doubled, at any rate initially, and the distance 
between navigation stations (VOR or markers) 
will have to be lengthened because of the higher 
speeds. This latter measure will mean a corres- 
ponding increase in the dimensions of the airways. 

What will be the prospects, under these condi- 
tions, for coordinating the operations of civil jets, 
which will probably be more or less blind because 
of their speeds and cruising altitudes, with the 
extensive activity of military aircraft in these 
regions? One fundamental difficulty here is the 
fact that the methods and aims of military flying 
are radically different, or even opposed, to proce- 
dures in civil aviation. This is a problem which 
must be tackled by governments on an inter- 
national level. A number of mixed civil and mili- 
tary committees have already been set up and are 
making good progress, but much still remains to 
be done. 


Such are, in broad outline, some of the prob- 
lems facing the air traffic control services as a 
result of the introduction of jet aircraft, combined 
with the constant in overall traffic. 
Although these problems do not have the same 
degree of urgency in Europe as in the United 
States, where certain regions are already ap- 
they will nevertheless 


increase 


proaching saturation, 
necessitate a major advance in the methods and 
equipment of air traffic control. In the long run a 
thorough reorganization of control procedures 
and the use of more or less completely automatic 
devices, such as are already under development or 
in experimental operation, will probably enable 
more rational use to be made of the airspace, at 
any rate in certain regions. 








civil surveillance radar 


~ 
D A S R T SPEED AND SAFETY —the history of transport is a story 


of man’s endeavour to resolve these two conflicting factors. Today the problem is in the air. 
Faster, higher flying airliners, operating on the congested air routes of the world require 
the very best ground radar equipment if air traffic control services are to ensure the high 
standards of safety necessary. The new Decca Air Surveillance Radar, the D.A.S.R.-1, is specially 
designed to fulfil the exacting role of modern civil terminal surveillance for many years to come. 
With coverage extending above 40,000 ft. and to ranges substantially in excess of 100 miles 
it is amongst the most outstanding radars available and has already been ordered for two 


major international airports. 
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Ground Equipment 
@ Designed to NATO's operational requirements 


Research assisted by all the NATO nations 
@ Development fostered by NATO's leading aeronautical | 


NATO’'S STANDARD scientists and engineers | 
LIGHTWEIGHT TACTICAL @ Flight tested by NATO's leading test pilots 


The features of the G 91 are based on: 


ST R ! KE A t R Cc RA FT the cockpit, designed for piloting ease and comfort 


the landing gear, engineered to operate on short, semiprepared strips 


the armament, chosen and arranged for greater defensive and offensive 
power ( .50 machine guns, 20 or 30 mm. cannons, bombs, atom bombs, 


| 
tactical bombs and rockets of different calibers, including guided 
FIAT G91 = 
aircraft unit and operational costs are exceptionally low. 
FIAT-DIVISIONE AVIAZIONE 
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Graph at left, based on the ATA formula, shows that the direct operating costs 
of the “540” are as much as 8% lower than the ‘440’. This applies particularly on 
stages over 400 miles; under 400 miles the graph indicates the two are approximately 
equal. Not reflected, however, are additional reductions in airframe and engine 
maintenance costs because of the more basic reliability of turbine engines and a 
minimum of vibration. This makes the ‘*540” more economical than the “440” 
over any stage length. 

Graph below shows the very definite superiority in aircraft productivity of the 
Canadair “540” over the ‘440”’, which is as much as 34% at their optimum ranges. 
This indicates that for equal annual utilization the “540” could produce 34% more 
ton miles; or equivalently, the Canadair “540” fleet size required to do the same 
job.could be reduced by 34%, with a consequent saving in capital investment. 
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Charles F. Willis, Jr. 
President and General Manager 
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President 
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Chairman 
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Basil Smallpeice 
Managing Director 
British Overseas Airways Corp. 





H. L. Grundy 
Managing Director 
Civil Air Transport 


Cc. E. Woolman 
President 
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THANK YOU, 
GENTLEMEN 


The world owes much to IATA. Your 
aviation network has brought distant nations 
into daily peaceful communication and 
given us all a better understanding of our 
neighbors. 


We are proud to have been associated 
with so many of your members pictured 
here who have chosen recent Douglas 
equipment for their airlines. 


When the tomorrows bring greater and 
greater aviation achievements, you can, as 
you always have in the yesterdays, depend on 












Robert W. Prescott 
President 
Flying Tiger Line 


Dedjazmatch Zewde 
Gabre-Selassie 
President, Ethiopian Airlines 


Capt. E. V. Rickenbacker 
Chairman of the Board 
Eastern Air Lines 











1. E. Hermann Arthur D. Lewis M.H. Curtis S. Yanagita M. Simovic 
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General |. A. Aler Don Adalberto Fernandez Col. Marcilio Gibson Jacques F. T. Briggs Aaron Saenz 
President Executive Vice President President President President 
KLM Royal Dutch Air Lines Linea Aerea Nacional de Chile Loide Aereo Nacional Maritime Central Airways Mexicana de Aviacion 





G. T. Baker James W. Austin Donald W. Nyrop Dr. Theodore Garofalidis George W. Tompkins 
President and Chairman of the Board President President President President 
National Airlines Northeast Airlines Northwest Orient Airlines Olympic Airways Overseas National Airways 





Andrew B. Shea Dr. Cesar Pires de Mello Juan T. Trippe Gilbert Perier Ake Rusck 
President Director-Superintendent President Chairman President 
Panagra Panair do Brasil Pan American World Airways Sabena Belgian World Airlines SAS—Scandinavian Airlines System 


D. W. Rentzel J.D. T. Louw Dr. Walter Berchtold Sir Leonard M. Isitt, K.B.E. G. R. McGregor 
Chairman of Board of Directors Chief Airways Manager President Chairman of Board of Directors President 
Slick Airways South African Airways Swissair Tasman Empire Airways, Ltd. Trans-Canada Air Lines 
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O. Roy Chalk Paul Bernard Francis Fabre W. A. Patterson Terrell C. Drinkwater 
President Chairman, President of Chargeurs Reunis President President 
Trans Caribbean Airways Transports Aeriens Intercontinentaux Union Aeromaritime de Transport United Air Lines Western Air Lines 






































-A Good Man at Lisbon 


Flight crews who land at Portela Airport in Lisbon know 
that whatever their nationality, they can take their problems 
directly to Mr. Vasco Miguel de Menezes e Alarcao. For 

Mr. Alarcao can put his 30 years of Mobil experience to work 
in five languages. And it’s a very comprehensive experience. 
Mr. Alarcao has been an Aviation Refueling Supervisor for 
13 years. He was responsible for setting up the initial 
refueling service at Madrid airport in 1946, and again in 
1947, for the Barceiona airport. But it’s more than these big 
jobs well done that make Mr. Alarcao truly representative 
of the trusted personnel employed by Mobil Overseas 

Oil Company and its affiliates throughout the world. It’s the 
stern sense of responsibility he brings to the day-to-day job 
of safely refueling commercial airliners with quality Mobil 
products. Mobil is proud of its Airport Supervisors. 
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‘apt. Boling with 
is Single Engine 
Beechcraft Bonanza 


“| made my 6,856.32 Mile 
Record Flight for Light Planes 
Navigating with ARC’s Type 21-A ADF” 

reports Capt. “Pat’’ Boling. . . 


On August Ist, 1958, Captain Marion (‘Pat’) Boling 
landed at Pendleton, Oregon, after a non-stop flight 
from Manila, P. I.—a distance of 6,856.32 miles in 45 
hours and 42 minutes, thus establishing a new long 
distance record for light aircraft. His plane was a single 
engine Beechcraft Bonanza. 

“My navigation”, says Captain Boling, “was accomplished 
almost entirely with an Aircraft Radio Corporation Type 
21-A Automatic Direction Finder. At check point after 
check point this instrument functioned perfectly. The 
dependability of the ADF all along my route gave me 
a real feeling of confidence.” 


More and more pilots all over the world, over land and 


TYPE 21A ADF WEIGHS ony 19.7 POUNDS water, depend on the accuracy and reliability of the 
Component Unit Weights: A.R.C. Type 21-A A.D.F. See your A.R.C. dealer or write 


Receiver, 6.8 Ibs.; Loop, 4.3 Ibs.; 


Loop Housing, 0.5 Ibs.; Indicator, 1.3 Ibs.; us for complete descriptive data. 


Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; CAA Certificate No. 1R 4-9 U. S. Military: 
AN/ARN-59 British Certificate of Approval VC-78 


ircraft Radio Corporation BOONTON, N. J. 


OMNI/LOC KECEIVERS © MINIATURIZED AUTOMATIC DIRECTION FINDERS © COURSE DIRECTORS © LF RECEIVERS AND LOOP DIRECTION FINDERS 
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) © INTERPHONE AMPLIFIERS ° HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMNIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS * 900-2100 MC SIGNAL GENERATORS 


E xclusive export representatives (except Canada): Sterne, Carr and Farr Company, 425 Fourth Avenue, New York 16, N.Y., U.S.A. Cable Adress: « Staraero» 


Dependable Airborne Electronic Equipment Since 1928 





































The wrong end 
of a telescope 


EVERYTHING seems terribly 
faraway, doesn’t it? For instance, 
can one be quite sure that the 
Taj Mahal is real and not just a 
legend? Haven’t you a sneaking 
suspicion that India couldn’t 
possibly be four times as big 

as Texas? And what about the 
population—360 millions sounds 
like a lot of people. Well, 
seeing is believing... but not 
through the wrong end of a 
telescope ! Fly with us to a land 
that’s so different from anything 
you’ve ever seen. A choice of 
seven flights a week from 
Europe... magnificent Super 
Constellation speed and luxury. 
Every First Class seat a 
Slumberette. 


Additional services from Bombay 
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AERIENS INTERCONTINENTAUX 





TOKYO — Three times a week 


NAIROBI — Twice a week 
SINGAPORE — Twice a week 
DJAKARTA — Twice a week 
SYDNEY — Once a week 


AIR-INDIA 1S tecenencirnes 











Langelaan & Cerf 


French wings 


over five continents 


FRANCE —- MOROCCO - FRENCH 
WEST AFRICA - TOGOLAND 
GREECE — EGYPT - SOMALILAND 
MADAGASCAR - PAKISTAN 
CAMBODIA - VIET-NAM - MALAYA 
INDONESIA - AUSTRALIA 
OCEANIA - NEW ZEALAND 





Tickets on sale at all travel agencies 
T.A.L, 23 Rue de la Paix, Paris 2° 
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To aircraft of all types, General Electric gas turbines mean... 


MORE POWER 
PER POUND OF ENGINE 


From the world’s first Mach 2 bomber to its most efficient helicopter, 
General Electric high power-to-weight, single-rotor engines set the standard... 
... for higher speeds. General Electric’s J79 powers the world’s fastest 
bomber, fastest operational fighter, and fastest turbojet missile. 

... for higher altitudes. The J79 powers the highest-flying operational 
aircraft in the world. 

... for greater efficiency. General Electric’s CJ-805 (commercial version 
of the J79) is world’s most economical jetliner engine ; J79 produces more 
thrust per pound than any other large engine now in production for military 
aircraft. U.S. helicopters and VTOL aircraft will soon capitalize on the 
4:1 power-weight ratio, low SFC of General Electric’s T58 for increased 
range, greater endurance, increased payload capacity. 

In designing future gas turbines for aircraft of the world, General Electric’s 
goal remains : More power per pound of engine. General Electric Company, 
1 rue du Temple, Geneva 1, Switzerland. 


Progress /s Our Most /mportant Product 


General Electric’s lightweight, 
Mach 2 turbojet is in 15,000-lb- 
thrust-class... features  single- 
rotor construction... powers most 
advanced U.S. aircraft. 


General ___ Electric's 10,000 - lb - 
thrust-class commercial turbojet 
is light, efficient, powerful... will 
soon power United States’ fastest 
jetliner. 


i 


G-E small turboshaft engine de- 
livers 1050 shp, weighs 267 Ibs. 
without 75-lb reduction gear... 
ideal powerplant for helicopters 
and other VTOL aircraft. 


GENERAL @@ ELECTRIC 














ROLLS-ROYCE DEVELOPMENTS 


Power growth of the Dart prop-jet | 














Dart prop-jets of 2,100 t.e.h.p. now being delivered, compared with - 
the first production engines supplied in 1952, give— s¢ 


36% more power for take-off a 
12% lower specific fuel consumption 
12% higher power/weight ratio P 


During the five years since it entered airline service the overhaul 


life of the Dart has been raised as far as 2,000 hours. its 
Dart engines of 2,660 t.e.h.p. for delivery in 1960 will show the follow- a 
ing improvements over the first production engines— 7 
73% more power for take-off _ 

15% lower specific fuel consumption Se 

36% higher power/weight ratio in 

Work is in progress on versions of the Dart at higher powers and pe 
lower fuel consumptions, and a 25-hour test has already been suc- 
cessfully completed at a rating of 3,200 s.h.p. for take-off. tur 
( 
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—another technical advance in 


ROLLS-ROYCE : 
GAS TURBINES ae 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND econ 


DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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A Meteorological Plan 


for improved Flight Safety 


By F. W. Reichelderfer 
Chief, U. S. Weather Bureau, Washington, D.C. 


F xpanding population and economic growth over 
the last several decades has brought about man’s 
increasing dependence on weather information. No- 
where is this effect more evident than in the aviation 
field. Despite the strongest efforts of the world 
weather services to provide essential meteorological 
assistance for safe and efficient movement of air com- 
merce, they have been unable to keep abreast of the 
requirements generated by this rapidly expanding 
segment of the world’s economy. 

Today, world-wide facilities for data collection and 
processing, for the preparation of forecasts and warnings, 
and for their distribution into using channels are 
inadequate to meet projected aviation requirements. 


* 


Aviation trends and their effect on weather 
services 


Imposing as is the size of today’s air commerce, 
and vast as is its influence on the national economies, 
its predicted growth gives a new and spectacular 
meaning to the term “air age’’. This growth must be 
measured not only in terms of numbers of aircraft 
and flights, but also by the capabilities of aircraft. The 
increase in air traffic makes more critical the weather 
information needs of flight planners and air traffic 
controllers. Each increase in range, speed and flight 
altitudes establishes additional weather service require- 
ments. Electronic navigational aid developments 
have made possible landings under very low visibility 
conditions, but have at the same time established 
more stringent tolerances for measuring and forecast- 
ing these critical weather conditions. 

In addition, jet-turbine aircraft are in civil use 
now. These aircraft fly at altitudes where the number 
and accuracy of atmospheric observations are still 
inadequate, and for which limited forecasting service 
exists to warn of jet stream head winds, clear air 
turbulence, or other weather conditions bearing on 
safety and efficiency of operations. 

Complex air operations, particularly those having 
to do with aircraft acceptance rates at airports, with 
attendant safety and economy implications, place 
greater emphasis on the need for accurate, specialized 
observations and forecasts of terminal weather con- 
ditions. 

Visual and non-visual navigational aids intended 
to make operations under extremely low visibility 
conditions more feasible are under development. 
However, even with these developments, aviation is 
not likely to become independent of the weather. 
Therefore, the continuous and precise reporting and 
forecasting of weather both in the en route and 
terminal areas is fundamental to the attainment of 
dependable ‘‘all-weather’’ operations. 


Solving the problem 


It is neither practicable nor economically sound to 
attempt to meet the increasing weather reporting and 
forecasting needs of aviation’s activities by the 
methods in general use today. A truly modern aviation 
weather system, capable of meeting current and anti- 
cipated needs, can be achieved only through applica- 
tion of the latest technological developments. Each 
phase of weather activity that lends itself, from an 
economic and operational aspect, to automation or 
mechanization, will leave the human mind to handle 
the decision-making or non-routine phases of the work. 


The concept of capitalizing on technological pro- 
gress, both in automation and in necessary research 
and development work, is an underlying principle 
in the modernization plans of many national aviation 
weather services. While significant progress has been 
made in a number of countries, further extensive 
development work and basic research will be 
required. 

The solution to the meteorological problem can be 
divided into five parts, each representing fields of 
specialized operation, but all intimately related and 
complementary. 


@ Terminal weather 


Observing Phase: There is an increasing need for 
measuring specified weather elements directly in the 
airport approach zone, and for reporting these meas- 
urements immediately, in direct support of landing 
operations during periods of bad weather. Also, truly 
representative measurements of meteorological ele- 
ments, particularly wind and temperature, which 
directly determine the take-off and landing distances 
and allowable payload, will be an urgent requirement 
for the operation of jet-turbine aircraft. 





be 


Aboard a U.S. Coast Guard weather ship the duty 
meteorologist charts data received from a radio sonde 
high above the ship (above) and then completes the 
weather maps for the various altitudes (below). 

















In brief, any plan for modernization of surface 
weather observing should provide for installing auto- 
matically operated cloud height and runway visibility 
measuring equipment at all airports having Instru- 
ment Landing Systems. This will provide a means 
for continuously computing integrated values of pilot 
visibility to aid in approach, landings and take-offs. 
Quality of observations can be increased by improving 
the exposure of the measuring equipment, and mecha- 
nizing to provide continuous observations in the 
approach and landing area. 


Forecasting Phase: For the final approach and 
landing portions of air operations, provision should 
be made for very detailed 5- to 15-minute statements 
of the ceiling and pilot visibility trends, to be issued 
continuously and telemetered to air traffic control 
centers for planning landing sequences. For operation- 
al decisions relating to descent from cruising altitude, 
and planning of air traffic into the terminal, less 
detailed forecasts of terminal weather conditions for 
up to two hours in advance should be issued at frequent 





Ascent of a radio sonde into the stratosphere: during the 
ascent a miniature transmitter continuously radios tem- 
perature, pressure and relative humidity values to the 
weather ship. The latter also continuously tracks the 
sonde and —as the speed of ascent is known —can thus 
determine wind speed and direction at all altitudes 
through which the sonde passes, 


interyals. For flight planning and dispatching, fore- 
casts of airport weather trends for the next 24 hours 
must be provided. The latter is the only terminal 
forecast service now available on a regular basis at 
most airports. 


@ En route weather 


Observing Phase: The next several years will see 
an abrupt extension of the cruising levels of civil air- 
craft to heights of 40,000 feet or more, approximately 
doubling the vertical extent of the airspace occupied 
by civil passenger carrying aircraft. This will increase 
almost twofold that portion of the earth’s atmosphere 
in which reliable measurements and observations of 
meteorological processes are needed to provide an 
effective weather service. 


Provision should be made for increasing the ac- 
curacy and reliability of information obtained on 
atmospheric conditions aloft, such as winds and tem- 
peratures at levels flown by jet aircraft. This can be 
accomplished through modernization of equipment, 
filling in gaps in the existing upper air observing net- 
work, including oceanic areas, and increasing the 
frequency of upper air observations. 


Pilot Weather Reporting: should be intensified 
through national programs for collection of in-flight 
reports and their dissemination to potential users. 


Forecasting Phase: To meet the need for forecasts 
of wind and other pertinent weather conditions for 
planning flights over the multiplicity of routes cover- 
ing the world, special high altitude forecasting centers 
should be planned. These would draw to the fullest 
possible extent upon numerical prediction techniques 
using electronic digital computers. 
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Air Traffic Control 























Mullard Ltd. has developed the radio sonde into a radar sonde system, using two types of small gondola which 
ascend into the stratosphere suspended from plastic balloons. The somewhat costly radar sonde unit contains 
a transponder for tracking the ascent trajectory, as well as three meteorological elements for measuring tem- 
the cheaper radar wind unit carries only a transponder and hence is used 
solely for wind measuring. Thanks to the transponder (which receives the interrogation pulse on 152.5 Mc/s 
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and replies in coded form on 2,850 Me/s), observation range can be extended to 100,000 ft. in altitude and 
100 nautical miles in distance. Measurements are automatically recorded and evaluated at the ground station ; 


the sondes are recovered by parachute for re-use. 


Plans should be made to intensify existing efforts 
for issuing special advisories of potentially hazardous 
weather at all flight levels for broadcast to airmen in 
flight. 


@ Weather information dissemination 

The great increase in aeronautical activity is making 
individual pilot weather briefing more and more 
impracticable. The concept of utilizing to the fullest 
possible extent the capabilities of various automatic 
and transcribing methods for wholesale dissemina- 
tion of weather information is basic to a modernized 
weather service plan. 


In this way pilots can obtain weather reports and 
the forecast product in a readily comprehensible and 
usable form, thereby permitting them to make their 
own operational decisions. For this purpose reliance 
could be mainly on broadcasts over existing aero- 
nautical radio channels, automatic telephone answer- 
ing systems and special type television. 


Present international agreements obligate Weather 
Services to furnish to crews of departing international 
flights a weather briefing and documentation of 
weather for the route, destination, terminal and 
alternate airports. Closed-circuit television connecting 
the weather station and flight operations offices at 
principal international airports could be installed for 
this purpose. 


@ The aviation network 

The remarkable growth of the air transportation 
systems serving the world’s public has already 
established strong requirements for additional avia- 
tion weather stations at many locations where no 
weather facilities are available. At many other loca- 
tions, increased aviation activity will, within a very 
few years, result in equally strong justification for 
airport weather stations. Other aviation and synoptic 
meteorological requirements for reports from remote 
locations will be met with automatic weather reporting 
stations. 


@ Research and Development 

A program as extensive as described cannot be 
achieved without strong support from research and 
developmental activities. 


Improvement in the reliability of forecasts is para- 
mount. There should be research into the funda- 
mental physical processes involved in terminal wea- 
ther, and the knowledge gained must be made readily 
available to forecasters. 


For en route weather, it is important to begin, at 
an early date, further investigation into the meteo- 
rological aspects of operationally significant weather. 
Jet streams, clear air turbulence, and icing are ele- 
ments requiring further understanding. Developmen- 
tal work now under way for producing the basic upper 
air and temperature forecasts by electronic computers 
should be intensified. 
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For weather observing purposes, developmental 
efforts will need to be directed toward further per- 
fecting those few components of the automatic 
observing and reporting station that are not yet ready 
for field use, and to integrate these into a single 
system. 

The ultimate success of most of the plans of 
aviation meteorologists depends largely on improve- 
ments in the present communications systems. Ex- 
isting communications systems must be modified and 
improved until they have a volume and speed capacity 
at least several-fold that of the present facilities. 


Future possibilities 


Meteorology is still in its scientific infancy. This 
review would be incomplete if it did not include at 
least brief mention of the remarkable developments 





The Telefunken weather radar screen (Berlin Meteoro- 
logical Institute) shows a rain area approaching from the 
east. 

“Weather garden” at the Meteorological Institute, Free 
University of Berlin. The three instrument huts in the fore- 
ground are connected by cable to the Institute to permit 
electrical reading; in the rear is the Telefunken antenna 
mast for the weather radar. 
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Antenna unit for the Mullard ground station: the two Yagi 
arrays are transmitting antennas, while the eccentrically rotating 
dipole at the focal point of the paraboloid reflector serves as 
reception antenna (and heart of the automatic tracking equip- 
ment). 





appearing on the horizon which could revolutionize 
methods of determining the state of the atmosphere, 
make possible for the first time truly global analysis 
of its complex and interrelated circulation, and 
contribute immeasurably to man’s knowledge of the 
weather. 


It is only within the last one to two decades that 
weather data have been available to permit charting 
of the weather on a hemispheric basis. Even so, 
data available from the vast ocean areas covering 
some 70% of the earth’s surface are limited largely 
to points along the principal sea and air routes. These 
data limitations have permitted only the broadest 
types of hemispheric weather charting. Very little is 
known of the relationship between the weather of the 
two hemispheres. Probing of the vertical structure 
of the atmosphere remains sketchy. Of necessity, 
meteorology still relies on an observational system 
permitting only momentary atmospheric samplings 
once or twice daily from points separated by hundreds 
of miles over land and thousands of miles over oceans. 
The prospect of becoming freed from these limitations 
is no longer just a dream of the meteorologist and 
researcher. Distinct possibilities are in sight. 


Technical developments suggest that methods of 
making indirect soundings of the vertical temperature 
and moisture structure of the atmosphere by applying 
refraction or radiation techniques may be realized. 
Such methods would make possible many successive 
soundings of the upper air structure from surface 
based positions. 


Earth satellites serving as global weather observing 
platforms will soon be in existence. Studies by promi- 
nent scientists clearly indicate that several earth 
satellites fitted with cameras, radiometers, and pos- 
sibly radar could telemeter to ground stations suffi- 
cient data on the weather “‘seen”’ by the satellites 
during their successive passes around the earth to 
make it possible for man actually to achieve weather 
surveillance on a global basis. Satellite determinations 
of the horizontal temperature gradients in the higher 
levels of the atmosphere would yield important clues 
on the position, extent, and intensity of the jet stream, 
particularly over ocean areas where data are difficult 


to obtain. 
* 


The future role of meteorology in improving flight 
safety is limited only by the support given to it. 
Developments described above are technically realis- 
tic, but costly. None of the Services of the world 
have yet been supplied with the resources necessary 
for providing meteorological support of the type 
outlined in this article. In fact, many are sub-standard 
according to today’s requirement. The advent of the 
jet age will create, in practically all areas, a greater 
disparity between requirements and capabilities. The 
solution to this problem must be active research pro- 
grams conducted throughout the world, followed by 
international cooperation, to put into practical use 
the results of such research. 











YN UF 


Dupont—address: Poste Restante 
Europe—has urgent business to discuss in Pitts- 
burgh, Pennsylvania. Being a confirmed air 
traveller, he contacts Air Monumentale, his 
favourite trans-Atlantic airline to make his 
reservations. The trip is rapidly and smoothly 
organized to New York by one of Air Monu- 
mentale’s latest luxury airliners, then on to Pitts- 
burgh by a U.S. airline. For the return flight he 
must use Cannibal World Airways, a big American 
company, as Air Monumentale’s aircraft are 
booked solid. Monsieur Dupont okays the 
arrangements, full of praise for such excellent 
cooperation among the world’s airlines. 

On the point of leaving his office to pack his 
bags, he is summoned to the telephone. Air 
Monumentale regrets to inform him that departure 
of the luxury flight has been delayed twenty-four 
hours for technical reasons. The company has 
another aircraft leaving that night, tourist class 
only, calling also at Shannon, Gander and 
Boston. That means it will not arrive in New York 
until early evening, too late for Monsieur 
Dupont’s afternoon connection to Pittsburgh. 

Monsieur Dupont becomes heated. In the 
name of all that’s holy, isn’t there any way of 
getting there faster? Somewhat shaken by such 
vehemence, the Air Monumentale counter clerk 
promises to do his best. And sure enough he 
calls back a few minutes later: Monsieur Dupont 
can leave by Global Airlines in one hour. But how 
can he be ready to leave at such short notice? 
Dupont must resign himself to taking the tourist 
aircraft at two o’clock in the morning. He hastily 
cables to postpone his appointments in Pittsburgh 
by 24 hours, goes home to pack, says goodbye to 
his wife and children and sets off for the airport. 


After waiting no more than two hours, 
passengers are summoned for the flight to New- 
York. First pleasant surprise: the tourist aircraft 
has first-class seats, cuts out one of the inter- 
mediate landings and is scheduled to arrive in 
New York two hours earlier than originally 
announced. 


The flight is comfortable. Monsieur Dupont 
only just misses his connection to Pittsburgh, but 
after a short rest still arrives there the same 
evening. Wonderful thing, flying, he muses— 
thousands of miles and only a few hours late... 


* 


After three very busy days—he had only just 
managed to adjust himself to the difference in 
time—Dupont realises that he had better get in 
touch with Cannibal World Airways to make sure 
his return booking is O.K. As everybody knows, 
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the telephone service in America is astonishingly 
efficient. Scarcely has Monsieur Dupont lifted the 
receiver when he is talking to a Cannibal Airways 
employee, who has no difficulty in understanding 
his halting English. But... there is no seat 
booked for Monsieur Dupont, all Cannibal’s air- 
craft are full... Sorry. 


Monsieur Dupont is dumbfounded. What shall 
he do? Wait for the off season, return to Europe 
via the Far East . . .orcontact Air Monumentale’s 
New York office. He opts for the latter course. 
But it is after 5 p.m., and the only answer he gets 
is the monotonous voice of a disc repeating 
‘Please call again during business hours, please 
call again during... please...” 


You must admit, things are well organized in 
this country, thinks Monsieur Dupont, and 
obediently calls first thing the next morning. 
“Yes, there Had been a reservation on the Cannibal 
flight, but unfortunately Monsieur Dupont had 
failed to reconfirm his booking within the time 
limit. However, they will do what they can to 
help, though they can’t promise anything. What 
is your number? We will call you back...” 
Sure enough, Air Monumentale is back on the 
line a few minutes later; Monsieur Dupont 
should report to the Cannibal desk at Idlewild 
the next afternoon. 


Monsieur Dupont arrives at the Cannibal desk 
at 3 p.m. Everything is O.K., take-off is scheduled 
for 5 p.m. Relieved, Dupont hands over his air 
ticket to the desk clerk, who shakes his head: 


“But this ticket has not been endorsed over to 
Cannibal. Monumentale seems to have forgotten 
the signature.” 

“Couldn’t you telephone them?” 

“No, sir! Youcan’t get a signature by telephone. 
Afraid you'll have to go across there yourself. . . 
The other terminal building right over there... 
You can’t miss it.” 

Idlewild, of course, has two terminal buildings 
several hundred yards apart. By car this distance 
stretches to several miles, as the roads are 
winding—lIdlewild is still under construction. As 
the direct path crosses the motor roads at several 
points, to walk from one building to the other is 
almost suicidal. 

Dupont takes his ticket from the clerk, his 
life in his hands, and sets off at a sharp trot. 
Twenty minutes later he arrives, gently per- 
spiring, at the Air Monumentale desk. The clerk 
disappears with his ticket, but to Dupont’s 
relief soon returns. ““That’s been taken care off. 
Just like Cannibal’s red tape. They could quite 
well have let you on board without signature.” 





Meanwhile time is running short. Dupont trots 
back at full speed and arrives at the Cannibal 
desk shortly before 5 p.m. The clerk checks the 
endorsement, finds it in order and begins on the 
paper work. 

‘Do you have any baggage ?”’ 

“The baggage check is on the ticket,” said 
Monsieur Dupont. 

‘“‘There’s no baggage check here...” 

By this time Monsieur Dupont is beginning to 
have his doubts about the efficiency of the air 
travel organization. He protests that the baggage 
check had been attached to his ticket at Pitts- 
burgh and was still there when he left the Air 
Monumentale office. A telephone call reveals that 
the Monumentale clerk has forgotten to clip the 
check back onto the ticket, but has now given it 
to the driver of the bus that is just leaving for the 
other terminal building. “Should be with you in 
a few minutes...” 

‘**Are you lucky,’ smiles the Cannibal clerk, 
“our plane will be late leaving. We shall be 
announcing the exact departure time in about one 
hour. If we had left on time, you would have had 
to say goodbye to your bags.” 

All’s well that ends well... Unfortunately 
there is no sign of the bus driver. 5.30, 6 p.m.... 
Still no driver. Half out of his mind, Monsieur 
Dupont sets out once more for the other building. 
To a man, Air Monumentale’s staff rally to his 
aid. What to do? By this time the bus driver is 
obviously miles away, probably enjoying a 
peaceful supper in the bosom of his family, the 
vital baggage check in his pocket. Finally 
Monumentale appoints an official to accompany 
Monsieur Dupont on his hazardous trip back to 
Cannibal. After some discussion, the latter agree 
to make out a new check for his baggage, and one 
hour later Monsieur Dupont sinks glassy-eyed 
into his seat aboard the aircraft for Europe... 

his thoughts can be imagined. 


Motto: learn to walk before you fly. 
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The witty speech with which SBAC President 
A. F. Burke (Deputy Chairman and Managing 
Director of The de Havilland Aircraft Co. Ltd.) 
welcomed the Society’s guests at this year’s 
banquet officially informed the world that SBAC 
does not only stand for Society of British Aircraft 
Constructors. The four initials can also be read as 
Selling British Aircraft Continuously, and President 
Burke was able to support his new slogan with 
impressive figures: he announced that British 
exports of aeronautical equipment during the 
current year will reach an estimated total value 
of more than £150,000,000 (approximately 
$420,000,000), about one third of which will be 
accounted for by engines. 

Practical evidence of these export successes in 
both civil and military equipment were provided 
by the outdoor Static Show at Farnborough and 
by the traditional “samples fair’? of engines, 
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accessories and electronic equipment inside and 
around the huge exhibition tent. The biggest 
“sales hits’? were represented by the newest 
versions of two turboprop civil transports, the 
Vickers Viscount (330 already in service) and the 
Bristol Britannia (76 sold), namely the Viscount 812 
(Continental Airlines) and the Britannia 31/0 
(BOAC). Alongside these were the production 
model of the new de Havilland Comer 4 (27 or- 
dered) and the Comet 3B prototype for BEA’s 
medium-stage version (6 ordered), the well-known 
Scottish Aviation Twin Pioneer short-range 
feeder and “‘bush bomber,” the Hunting President 
touring aircraft, and the D.H. Dove 6 and 
Heron 2. A glimpse of things to come in air 
transportation was provided by the two mighty 
Rolls-Royce 7yne propeller turbines, the engines 
for the forthcoming Vickers Vanguard and now 
undergoing trials in an Ambassador flying test bed. 


Perfect formation take-off by seven Royal Navy Sea Hawks (800 Naval Air Squadron). 





“Export” military aircraft on view were the 
Armstrong Whitworth Sea Hawk Mk.101 and 
Fairey Gannet A.S. Mk.4 naval aircraft for the 
West German Navy, the Bristol 171 Sycamore 
Army ambulance helicopter (also in German 
colours), two Folland Guat Mk./ multi-purpose 
lightweight fighters such as are to be delivered to 
India, Finland and Yugoslavia, and finally— 
with full accompaniment of gun pack, ammunition, 
rockets, etc.—the Hawker Hunter Mk.6 day 
fighter/strike aircraft, which is in service in nine 
countries. All these were backed up by a number 
of older combat aircraft and trainers. 

The flying displays, in which the Royal Air Force 
and the Royal Navy took a major part, stressed, 
however, that exports are only one facet of the 
British aircraft industry’s job. The main effort is 
still being put into actively defending the British 
Isles through the medium of a deterrent force 
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(RAF Bomber Command), protecting this force 
and its bases from enemy attack (RAF Fighter 
Command), keeping open the sea routes and pre- 
paring for police actions in overseas territories 
(Royal Navy). 

To begin with the Navy’s Fleet Air Arm, this 
year’s displays included superb formation flying 
by seven Hawker Sea Hawk FGA.6 multi-purpose 
carrier-borne fighters from 800 Naval Air 
Squadron, and six Vickers-Supermarine (Scimitar 
F./) single-seat twin-jet sonic naval aircraft (and 
A-bomb carriers). The Scimitars from 803 Naval 
Air Squadron shot over the runway at roof-top 





level with an ear-splitting roar—just below 
Mach 1I—and one of the aircraft then demon- 
strated the Navy’s recently adopted LABS 


method (Low Altitude Bombing System half 
loop followed by rollout) for the dropping of 
atomic bombs. The only new models on show for 
the Navy were the Blackburn NA. 39 strike air- 
craft, at present designed for high subsonic 
speeds, and a radar early-warning version 
(AEW. 3) of the Fairey Gannet. 





Civil aircraft for world-wide export: Vickers-Armstrongs Viscount 812 (above) in Conti- 
nental Airlines colours (four R.-R. Dart 525 engines) and Scottish Aviation Twin 
Pioneer short take-off aircraft (two Alvis Leonides), which has been supplied to operators 
in Dutch New Guinea, Borneo, the Philippines, Kuwait, Malaya, Iran and Australia. 








Aerobatics in close formation 
Hawk 
lowed by a tight formation 
landing (engines: R.-R. Nene). 


Centre group of six Scimitars 
from 803 Naval Air Squadron 









squadron), fol- 





» 


two R.-R. Avons). 





On show in public for the first time was the Blackburn NA. 39 twin-jet sonic-speed low-level naval strike aircraft (two 
de Havilland Gyron Juniors). 





Military aircraft for world-wide export: Folland Gnat Mk.1 (above), with Bristol 
Orpheus 2 jet, which has been ordered by India (home of the press photographer in 
the foreground), Finland and Yugoslavia, and Hawker Hunter F.6 (R.-R. Avon) with 
all the works (sold to Sweden, Denmark, Peru, Iraq, India and Switzerland; produced 
under licence in Belgium and Holland). 
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In-flight refuelling over Farnborough, demonstrated by two Vickers Valiants of RAF Bomber Command. 


Latest version of the Handley Page Victor B.] (powerplant; four Armstrong-Siddeley Sapphires). Note the 
refuelling probe over the nose, the large auxiliary fuel tanks, and the leading and trailing edge flaps. 








The V-Bomber Fleet... 


Britain’s strategic deterrent force now numbers some 
160 Valiant, Vulcan and Victor medium bombers and is 
reportedly being expanded to a total of 260-plus aircraft. 
This fleet is in process of being modernized, in both equip- 
ment and combat methods, of which Farnborough gave 
some indications. The most impressive example was the 
stand-off bomb (self-propelled air-to-surface missile; 
top picture) demonstrated by A. V. Roe in a semi-buried 
position in the bomb bay of a Vulcan Mk.1. This 
weapon promises to extend the bomber’s depth of 
penetration into enemy territory by up to 600 miles. 
Secondly, mention must be made of the LABS method 
demonstrated by a Victor (four A.S. Sapphires) and a 
Vulcan Mk.2 (four Bristol Olympus Mk.6s); by this 
method the attacking bomber can underfly the enemy’s 
radar system and take the air defences by surprise. 
Finally, an aerial refuelling of two Valiants over the 
airfield and the equipment of one of the newer versions of 
the Victor B./ with an in-flight refuelling probe and 
giant auxiliary tanks proved that the range problem has 
now been overcome in principle. Eventually, of course, 
the V-bombers are to be supplemented by the LRBM 
weapons now under development (for example, the de 
Havilland Blue Streak long-range ballistic missile), but 
these weapons are still very much on the secret list. All 
that has been oficially announced is that the first 
American Thor IRBMs were due to arrive in Britain 
during September... 


Mixed formation of RAF bombers, front to back: Vickers 
Valiant, Avro Vulcan Mk.1, Handley Page Victor. 
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Twenty-two Hawker Hunter day fighters spectacularly opened 
RAF Fighter Command’s display with a giant loop in close 
formation. The centre group of 16 aircraft (‘““Treble One” 
Squadron) then executed a slow barrel roll. 


This group of English Electric Canberra tactical bombers belongs 
to RAF Bomber Command. Another version of the Canberra, — pen alae 
however, the B.8 is designed for night intruder and ground 
support operations for forward defence. 
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45 Hawker Hunter day fighters. 45 Gloster Javelin all-weather fighters. 





The English Electric P1.B Lightning (two R.-R. Avons with reheat), the RAF’s only supersonic aircraft, is armed with 
two de Havilland Firestreak infrared missiles and two to four 30-mm cannon. Its max. speed is estimated at 1,300 knots. 





De Havilland Firestreak infrared missile, seen here Picture shows the final production version with enlarged fin and Ferranti Airpass radar in the air intake. The air brakes in 

mounted on a de Havilland Sea Vixen naval all-weather the sides of the fuselage are open, the bulge beneath the fuselage holds additional fuel or can house a Napier Double 

fighter. Scorpion rocket motor which would still further improve climb performance and manoeuvrability at altitude. 

Fully-proven surface-to-air missiles are now in service to back up manned fighters in the air defence of Britain. Left to right: 1. Bristol Bloodhound (RAF; four booster rockets and | 


two Bristol Thor ramjets); 2. English Electric Thunderbird (Army and RAF; eight booster rockets and one solid-propellant rocket motor); 3. Armstrong Whitworth Seaslug (Royal 
Navy; four booster rockets and one solid-propellant rocket motor). 


tH VV 





INTERA VIA No. 10/1958 1085 











Farnborough 1958 | 





Snapshots from 
the SBAC Display 









Left to right: Sir Roy Dobson, Managing 
Director, Hawker Siddeley Group; Marshal 
of the Royal Air Force Sir William Dickson; 


‘ x , Mr. Aubrey Jones, Minister of Supply. 
The de Havilland Comet 3B (four R.-R. Avon RA.29), prototype of the six Comet 4Bs ordered by BEA. d ied 





a 


Lord Louis Mountbatten, First Sea Lord. 








weet ; P 
The long-range version of the D.H. Comet 4 (four R.-R. Avon RA.29) in BOAC’s colours. 





Sir Gerard d’Erlanger, Chairman of BOAC 
(left) and Mr. Harold Watkinson, Minister 
of Transport and Civil Aviation. 























Two-seat Hunting Aircraft Jet Provost T.Mk3 jet trainer (A.-S. The three-seat Fairey Gannet AEW.3 early warning 
Viper Mk.8) with short undercarriage. aircraft (A.-S. Double Mamba twin propeller turbine). 
Take-off and landing of the Fairey De/ta 2 supersonic experimental aircraft, which in 1956 held the world speed record 
of 1,132 m.p.h. 





Tony Blackman (left) and Chief Test Pilot 
Jimmy Harrison, who gave a startling display 
of aerobatics in Avro Vulcans. 








Crawford Gordon, President, A.V. Roe, 
>. Canada Ltd., and Sir Roy Dobson; extreme 
>> right: Mr. Tom Sopwith. 














Short Brothers & Harland Ltd.'s 
SC.1 vertical take-off aircraft (five 
R.-R. RB. 108 jet turbines). 
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chute for solids. 


Left to right: Rear Admiral H.C.N. Rolfe, Assistant 
Chief of Naval Staff (Warfare); G. N. Torry (Napier); 
Major-General J.L. Moulton, Chief of Amphibious 
Warfare. 


AC 

ster 
Left to right: E. Galitzine (A.V. Roe); J.R. Ewans 
(Chief Designer, Avro); Captain Gaul (German 
Naval Air Arm); Cdr. E.M. Brown, R.N., of the 
British Naval Air Mission in Germany. 

- ’ 


22 





lot 

lay 
W. E. Hampton (Aviation’ Air Commodore Pearson 
export manager, Napier). (Sales Manager, Arm- 

strong Siddeley). 

7 

oe, 

me 


Captain Lloyd Davis Air Marshal C. R. Dunlap 
(Armstrong Whitworth) (RCAF) and L. A. Sanson 
and Rear Admiral F. L. (Canadian Representative 
Johnson (U.S. Navy). of D. Napier & Son). 




















The single-seat version (Mark 23) of the de Havilland Chipmunk for agricultural use, with bar for liquids or spray 





Sir Frederick Handley Page. Sir Arnold Hall. 





Left to right: W. Bedford (Hawker chief test pilot); 
A. Peggie (Ministry of Supply); S. Marchant (Minis- 
try of Supply). 





W. E. W. Petter (Manag- 
ing Director, Folland Air- 
craft). 


John Cunningham (chief 
test pilot, de Havilland; 
left). 





Scotland was also represented at Farnborough... 





A mass of technical novelties: Above, the open air brakes 
on the Blackburn NA. 39 naval strike aircraft (two D.H. 
Gyron Juniors) and, below, the sound suppressors devel- 
oped by Rolls-Royce for the Avon RA.29 jets in the de 
Havilland Comet 4. 






















Foretaste of things to come: one of the mighty Rolls- 
Royce Tyne propeller turbines (4,985 e.h.p.) in the 
Ambassador flying test bed, and its de Havilland propeller. 
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Engines at Farnborough 


Since 1945 alone, exports of British-designed 
engines have totalled roughly £200,000,000 in 
value and have accounted for approximately one 
third of total exports of aeronautical equipment 
during this period. British engines are today 
built under licence in nine countries, and more 
than fifty different foreign aircraft types are 
fitted with engines from Britain. 





Above right: Napier Gazelle gas turbine (1,260 to 2,000 
s.h.p., depending on version), in production for the Westland 
Wessex and Bristol 192 helicopters. — Left to right: Armstrong 
Siddeley PR.23 small rocket engine for 500 Ib. thrust; 
Alvis Leonides Series 530 nine-cylinder radial engine, 600/625 
b.h.p.; Napier Triple Scorpion rocket engine for primary or 












These few details will give the reader an idea of 
the place which engine manufacture occupies 
within the British aeronautical industry. The 
present picture report from Farnborough, how- 
ever, cannot deal with more than a brief selection 
of the new designs shown at the SBAC Display. 










auxiliary drive (aircraft or missiles). 





Above: Blackburn A.129 turbine engine, which can be 
used to power helicopters or as a pure jet. Power 840 
s.h.p. (to be raised to 950 s.h.p. in the course of develop- 
ment). — Right: Armstrong Siddeley P. 181 turbine engine 
for 1,020 h.p. shaft power plus 200 Ib. residual thrust. 














Rolls-Royce RB. 145 jet of 2,750 Ib. thrust, whose design 
is based on the lightweight RB.108. A special point is 
made of the engine’s extremely favourable thrust/weight 
ratio. 


- 
9 tk. 


’ 








Above left: Bristol Olympus 20] 
high-power jet with Solar after- 
burner, which has delivered thrusts 
of 24,000 Ib. on the test bed. 

Above right: the Gnome turbine 
engine of roughly 1,000 h.p. shaft 
power, recently taken into the de 
Havilland production programme. 
Left: the super-powerful /roquois 
jet from the stable of Canada’s 
Orenda Engines Ltd.: dry thrust 
more then 20,000 Ib. Below: the 
Rolls-Royce RB.141 by-pass en- 
gine, of 12,000 Ib. thrust, projec- 
ted for installation in the three- 
jet D.H.121 commercial trans- 
port (Airco). Right: general view 
of the de Havilland engine stand 
with Gyron (more than 29,000 Ib. 
with reheat), Gyron Junior DGJ.1 
and Gyron Junior DGJ.10 (well 
over 7,000 Ib. thrust). 
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Parade of Westland helicopters, left to right: Westminster 
(two Napier Eland turbine engines); Wessex (one Napier 
Gazelle turbine engine); Whirlwind Mk.7 (Alvis Leonides 
Major two-row radial); Widgeon (Alvis Leonides radial). 





The Bristol 192 military transport helicopter for 18 to 
25 troops (powerplant, two Napier Gazelle 2s) makes 
its public debut. Speciality: take-off on one engine. 


New VTOL equipment 


Yet the highlight for both civil and military 
visitors was perhaps provided by the Bristol and 
Westland heavy helicopters, on view for the first 
time at Farnborough, the likewise brand-new 
Saunders-Roe P.531 multi-purpose helicopter and 
the Short SC.1 and Fairey Rotodyne VTOL air- 
craft. The Bristol 192 transport helicopter, 
powered by two Napier Gazelle 2 turbine engines, 
rose into the air with almost equal ease on either 
one or both engines (with rear air intakes covered 
in the former case), and the mighty Westland 
Westminster “flying crane” (two Napier Elands) 
created a lively impression with its spectacular 
backward climb. The Fairey Rotodyne VTOL 
commercial transport (for 40 to 48 passengers) 
gave convincing proof of its qualities: vertical 
take-off, cruise in autorotation, vertical landing. 
Fairey has since had the satisfaction of announ- 
cing a first overseas order for the Rotodyne (from 
Okanagan Helicopters, Vancouver) and the con- 
clusion of a licence agreement with the U.S. firm 
of Kaman Aircraft Corporation. Needless to say, 
the older helicopter models built by Bristol, 
Fairey, Saunders-Roe and Westland were present 
in full strength, in their newest versions. 


Taken all in all, the rotary-wing craft gave the 
SBAC Display a special note this year. Apart 
from the Army, it is primarily the Navy which 
needs helicopters, above all for anti-submarine 
duties. In this connection, a highly interesting 
exhibit was a ship-to-air refuelling method for 
helicopters developed by Flight Refuelling Ltd. 
and demonstrated in model form in the big tent. 

* 

The present condensed picture report can 
obviously do no more than record the most 
outstanding impressions of the 19th SBAC 
Display: new aircraft or new versions of older 
ones; interesting engines; exceptional flying skill 
on the part of the pilots participating. Supple- 
mentary technical details can be found in the 
September issue (Preview of Farnborough). New 
telecommunications and navigation equipment 
are outlined in the following pages. Finally, the 
show of new products put on by the equipment 
and accessories industries—from basic structural 
materials to rescue equipment (e.g., Martin- 
Baker, W. P. Frankenstein, Latex) was so vast 
this year that the interested reader must be 
asked to await a series of brief illustrated articles 
planned for forthcoming issues. 


The Fairey Ultra-Light helicopter (Blackburn Palouste 500 turbine engine with auxiliary compressor) lands on a moving 


truck. 








































The Fairey Rotodyne VTOL airliner (two Napier Eland 3s 
and four blade-tip combustion chambers) in cruise. The 
projecting “‘ears’’ on the fins are raised hydraulically when 
the rotor has reached a given rev. speed. 


Saunders-Roe P.531 five-seat multi-purpose helicopter 
(425 s.h.p. Blackburn Turmo 600). 





Fairey Rotodyne about to land: the aircraft now has a 
newly-designed retractable undercarriage, whose gimbal- 
mounted main legs are centred by three flexible struts 
(below). 
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@ Standard Telephones & Cables Ltd. demonstrated 
the successful application of transistors for the 
miniaturization of airborne electronic and com- 
munications equipment. An outstanding example 
was the transistorized STR. 23/34/35/36 VHF/ 
ILS/VOR airborne communication and navigation 
equipment exhibited. This equipment, which is 
already specified by BEA for installation in the 
Vanguard and Comet comprises the following 
units: ST.23  360-channel VHF transmitter; 
SR.23 560-channel VHF receiver; SR.34 100- 
channel VOR/ILS/Localizer receiver; SR.35 20- 
channel Glide Path receiver; and the SR.36 75 
Mc/s Marker receiver. 

ST & C has also used transistors in a highly- 
accurate subminiaturized radio altimeter (lower 
picture). This equipment, specially developed for the 
Ministry of Supply, works on a carrier frequency 
of about 4,000 Mc/s and can measure heights 
down to two feet from the ground and is an es- 
sential part of an automatic landing system now 
under development. 

A further example of transistorization is the 
45-lb. ST & C airborne teleprinter operating on 
long waves with four channels, and printing speed 
of 100 w.p.m. 

Additionally the company showed components 
of the “‘Stantec Zebra” electronic digital computer 
and the STRAD (Signal Transmitting and Dis- 
tribution) equipment; the latter is a torn-tape 
system capable of receiving, storing and retrans- 
mitting various forms of coded information. 
STRAD utilizes a magnetic storage drum (upper 
picture), or ferrite core device. 
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Telecommunications and Electronics 


at Farnborough 





@ The joint Decca Navigator Co. Ltd. and Decca 
Radar Ltd. stand featured, in particular, a pro- 
duction Mark 10 Decca Navigator receiver and 
the recently developed D.A.S.R.1. Long-Range 
Civil Surveillance Radar. 

The Decca Mk.10 receiver (pictured right), in 
conjunction with the Mk.10 transmitter, permits 
lane identification over ranges comparable to 
those obtained at night with the Decca chain. 
The Mk.10 equipment also permits the transmis- 
sion of signals for airborne Decca Zone Identifi- 
cation. 






__—--af ee 


The Decca D.A.S.R.1. surveillance radar oper- 
ates in the 10-cm band and coverage extends to 
over 40,000 ft. with ranges in excess of 100 miles. 
The system gives gap-free coverage from 10 to 
135 miles at 50,000 ft., monitoring an area of 
30,000 square miles. The aerial array (pictured 
left) has back-to-back reflectors and is fed by two 
separate 800 kW transmitters. The lower beam 
gives maximum long-range performance, and the 
upper ensures high-altitude coverage to close 
range. 





@ Elliott Brothers (London) Ltd. showed the Air 
Data Computer (pictured), a miniature airborne 
computing system supplying continuous informa- 
tion on the atmosphere through which the air- 
craft is flying; the type E.B.20 Automatic Flight 
Control System, manufactured under licence from 
Bendix; autopilots for modern supersonic aircraft, 
and for aircraft drones remotely controlled by 
ground radio; Polar Path Compass System, also 
under licence from Bendix; Fuel Flowmeter 
system; RDR-1 Airborne Weather Radar System, 
also Bendix licence; mobile UHF communications 
equipment; VHF communications and navigation 
equipment. 


Srutte = 
\t4 








@ The Cossor Radar & Electronics Ltd. SSR 1251 
airborne transponder, displayed on the company’s 
stand at Farnborough, replies to ground interroga- 
tion with a coded train of radar pulses which 
offers alternatives of 64 possible replies. The 
coded reply consists of six information pulses 
between two framing pulses, followed by an 
identification pulse. The complete equipment 
comprises the SSR 1251 transponder itself (27.5 V 
DC 2W and 115V AC 300-1,000 cps 120 VA 
max.; 22.25 lb.), the SSR 1251 Control Unit 
(1.75 Ib.) and the L-band aerial Omni-100 (not 
pictured here, weight 0.63 lb.). The equipment 
has been designed to recent ICAO recommenda- 
tions and the engineering requirements of ARINC 
Characteristics 532-B. 
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@ Murphy Radio Ltd.: Several new electronic 
equipment items were exhibited for the first time 
at this year’s SBAC Show: 

The MR 310T all-transistorized passenger an- 
nouncement equipment (shown on right of top 
picture), with a power output of 40 watts, and 
total weight of under 8 lb. In standard 14 ATR 
case, the equipment has separate inputs for music 
and speech. Two microphone inputs are pro- 
vided, with override features. 

The MR 380 Airborne Tape Reproducer (on 
left of top picture), in standard +44 ATR case, 
for the provision of music through the PA system. 
Playing time is two hours with double-track tape, 
and reversal is automatic for continuous operation. 

The new REBECCA 8F version designed for 
use in conjunction with the also new MR 347 
Portable Transponder Beacon which can be drop- 
ped from aircraft for use as a locator beacon in 
supply dropping operations. 

Murphy Radio also showed the LORAN equip- 
ment produced by the Edo Corporation, Long 
Island, New York (lower picture) for which 
the company has exclusive rights in Great Britain. 
Orders and letters of intent have been received 
from the world’s international air transport com- 
panies for equipping the new jet transports. 





@ Graviner Manufacturing Co. Ltd., Slough, 
Bucks., displayed their range of airborne over- 
heat and fire detection devices, hand and auto- 
matic fire extinguishers, inertia and impact- 
operated switches for crash systems, a new flame 
viewer and a flame-out indicator. The Remote 
Flame Viewer demonstrated the practicability of 
viewing light conditions in an area where direct 
viewing is impossible; the incidence of flame in 
the zone is shown on a screen as a picture of low 
but adequate definition. The device is energized 
from the aircraft’s 115 V 400 cps supply, with 
negligible power consumption. 





@ Vactric (Control Equipment) Ltd. has developed 
a new high-speed rotary switch to meet the require- 
ments of remotely operated systems, and note- 
worthy for its small size and extended life (over 
200 hours at 6,000 r.p.m.). The composite unit 
(pictured) has two 24-way low-speed switches, 
driven from a 6-volt DC motor via a precision 
80:1 reduction gearhead, and a 24-way high- 
speed switch driven directly at motor speed (i.e. 
approx. 6,000 r.p.m.). 









@ The Marconi’s Wireless Telegraphy Co. Ltd. 
displayed, among other items, the AD 2300 Dopp- 
ler Navigator for civil aircraft. The upper picture 
shows (top) the AD 2300A version, with aerial unit, 
and (below from left to right) the miles flown 
display unit, the transmitter/receiver unit, the 
tracking unit, and the ground speed and drift angle 
display unit. Lower picture shows the display unit 
with the computer for the AD2300B version; the 
computer Type 4381 processes input data on ground 
speed and drift angle from the sensor and aircraft 
heading, to produce miles to go along the selected 
leg, error across the selected leg, total miles to go 
to destination, and steering information to the 
flight system or to the auto-pilot to maintain the 
selected track. The flight plan can include a num- 
ber of legs, two of which can be set up on the 
control panel; towards the end of the first leg a 
warning lamp will light, and the computer will 
automatically switch to the second leg and the 
pilot’s direction indicator will give the correct 
indication for the required turn. 

Another air traffic control system under develop- 
ment by Marconi was also illustrated. This is 
CADH (Civil Aviation Data Handling), a com- 
prehensive system of storing flight information 
and presenting it to the controller. The centre 
of the system is a Memory Track Store which is 
fed by radar, information from aircraft, adjacent 
areas, etc.; the data is processed and presented to 
the Controller to give an integrated, easily assimi- 


lated picture of the situation. 
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@ Kelvin & Hughes Ltd.: One of the most interest- 
ing new items seen at the Farnborough Show was 
the Kelvin & Hughes Rapid Processing Photo- 
graph Projector which permits the simultaneous 
large-scale projection and recording of radar 
pictures. The fully-automatic equipment photo- 
graphs the picture in a PPI tube after every 
rotation of the antenna, develops and dries the 
film, and finally projects the resulting picture, all 
within the space of six seconds. Visitors were 
shown the radar picture of the area of south- 
eastern England acquired from a Marconi S 264 
surveillance radar working in the 50-cm band. 
Large numbers of these projectors have already 
been delivered in Europe and the United States 
for both civil and military uses. The equipment is 
employed in the SAGE System, among others. 


To be continued in Interavia No. 11, 1958. 
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AIR TRANSPORTATION 


@ Aeroflot’s current summer timetable provides an 
approximate idea of the number of Tu-104/104A jet 
airliners at present in operation. The following routes 
are being flown with Tu-104/104As: Moscow—Omsk-— 
Irkutsk, daily Tu-104 services, travelling time Moscow 
to Irkutsk 6 hrs. 45 mins. (connection available at 
Irkutsk for Peking, with Il-14); Moscow—Omsk- 
Irkutsk—Peking, with Tu-104A, twice a week, total 
flying time 10 hrs. 30 mins.; Moscow-Tashkent, daily 
flights with Tu-104A, travelling time 3 hrs. 35 mins. 
(connection available for Kabul, with Il-14M); 
Moscow-Prague, with Tu-104A, daily, travelling time 
2 hrs. 30 mins.; Moscow-Tirana, two Tu-104A flights 
a week when required; Moscow-Budapest, with Tu- 
104A, twice a week, flying time 2 hrs. 25 mins.; 
Moscow-Copenhagen, with Tu-104A, twice a week, 
travelling time 2 hrs. 15 mins. For the above men- 
tioned routes alone Aeroflot is likely to need be- 
tween 20 and 30 Tu-104/104As, including spare air- 
craft. At least two or three times as many Tu-104 
104As are probably available for official flights, and it 
may be assumed that approximately 100 of these air- 
craft are in operation to date. This assumption is con- 
firmed by a recent visitor to the Soviet Union who 
saw 15 Tu-104/104As parked at Moscow Airport 
alone. It is, however, reported that the daily utiliza- 
tion hours for these jets are still comparatively short, 
and this explains at least partly the relatively large 
number of aircraft. The services Moscow-Paris, 
Moscow-Brussels and Moscow-—Amsterdam are not 
yet listed in the timetable mentioned (cf. also ‘‘Aero- 
flot... at home and abroad” elsewhere in this issue). 


@ A Tu-104 service between Prague and Cairo was 
inaugurated on August 26th by the Czechoslovak air- 
line CSA. The 1,864-mile flight (non-stop) takes 
3 hours and 50 minutes. This is CSA’s third interna- 
tional route to be operated with Tu-104s, the other 
two being Prague—Moscow and Prague-Brussels. 


@ East German Lufthansa carried a total of 75,000 
passengers on services between Berlin and Dresden, 
Leipzig, Erfurt, Barth and Karl-Marx-Stadt in the 
first year since inauguration of scheduled services 
on domestic routes on June 16th, 1957. This autumn 
it is planned to introduce a number of pure freight 
services intended mainly for the transport of news- 
papers and express consignments. The airline is also 
preparing to open a service to Tirana via Belgrade. Air 


The Northrop T-38 supersonic jet trainer rolled out on 
President of Northrop Aircraft Inc. (right). 
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Extracts from \nteravia Air Letter, daily international news digest, in English, 
French and German. All rights reserved. 





The first production model of the SE.210 Caravelle, 
destined for Air France, leaves the assembly line. Left, 
Georges Héreil, Sud-Aviation’s President; right, Max 
Hymans, Air France’s President. 


Engineer Amedeo Carassai 
has been appointed Chair- 
man and Managing Direc- 
tor of Aerfer, Industrie 
Meceaniche Aeronautiche 
Meridionali, of Pomigliano 
d’Arco. Engineer Carassai 
is also General Manager of 
the company which he 
himself founded = shortly 
after World War II. 


crew training has made such progress that Lufthansa 
is getting ready to station reserve personnel at a 
number of terminal points, such as Moscow, Bucha- 
rest, Sofia, etc. This makes it possible to operate the 
return flights on the same day and improve the overall 
utilization of the company’s fleet. 

@ The working committee of the Board of Directors of 
Austrian Airlines, acting with the consent of SAS 





CAA Type Certificate for the Napier Eland propeller 


turbine. Left to right: H. Sammons, Managing Director 
of D. Napier & Son Ltd., A. J. Penn, Chief Engineer of 
Napier’s Aero Gas Turbine Division, L. Morda, CAA 
Aircraft Engineering representative in Paris. 


President Ake Rusck, has appointed Dr. Hermann 
Neubacher, the well-known financial expert and 
former Lord Mayor of Vienna, as adviser to the 
company. Dr. Neubacher, who is 64, also acts as 
special consultant to Osterreichische Industrie- und 
Bergbauverwaltungsgesellschaft, the holding com- 
pany for Austria’s nationalized industries. It is be- 
lieved that one of the first tasks facing Dr. Neubacher 
will be to pave the way for an increase in AUA’s 
share capital from 60 to 120 million schillings, if 
possible with the participation of foreign interests. 


@ At the Deutsche Lufthansa general meeting of share- 
holders, held in Cologne on August 8th, Heinz Kallus, 
head of the Federal Transport Ministry’s Aviation 
Department, was appointed a member of the Board of 
Directors. He succeeds Dr. Arnulf Klett, Lord Mayor 
of Stuttgart, who has resigned because of pressure of 
other work. 


@ An interline agreement has been completed between 
Scandinavian Airlines System and the Civil Aviation 
Administration of China. Under the agreement, which 
came into effect on August 17th, the two airlines 
undertake to honour each other’s traffic documents, 
and to settle accounts between them in sterling. 


@ East African Airways has placed an order with The 
de Havilland Aircraft Co. Ltd. for two Comet 4 jet 
airliners for mainline operations. According to an 
announcement by the manufacturers, these aircraft 
will be to the same specification as the fleet of Comet 
4s now being built for British Overseas Airways 
Corporation, with whom East African Airways oper- 
ates in association. The East African Comets will be 
delivered within two years and will be employed 
primarily on the Nairobi-—London service; by this 
time BOAC plans to have its own Comet 4s in service 
on the London-Johannesburg route. The East African 
Comets will also be used on the Nairobi-Bombay 
service. 

@ Canadian Pacific Airlines is now operating the 
Bristol Britannia on its Tokyo-Vancouver route. 
According to an announcement made by Bristol Air- 


15th (left). Lt. Gen. Clarence S. Irvine, U.S. Air Force Deputy Chief of Staff for Materiel, and Whitley C. Collins, 
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craft Ltd., a CPAL Britannia recently made a non- 
stop flight across the Pacific from Tokyo to Vancouver 
in 13!4 hours, cutting by six hours the previous record 
on the 4,700-mile route. 


@ Compafiia Cubana de Aviacién S.A. has ordered 
two more Bristol Britannias. The value of the new 
contract is about $7,000,000. The company has al- 
ready ordered two Britannia 310s for delivery to- 
wards the end of 1958. 


INDUSTRIAL 


@ The White House has appointed Thomas Keith 
Glennan Director of the newly-established National 
Aeronautics and Space Administration. Dr. Hugh 
Dryden, Director of the National Advisory Com- 
mittee for Aeronautics (a research department of 
NASA), has been appointed Deputy Director. Glen- 
nan, 52, is President of Case University, Cleveland, 
Ohio, and Chairman of the Institute of Defense Ana- 
lyses, a non-profit organization which advised the 
Pentagon’s Weapons Systems Evaluation Group. He 
is a former member of the Atomic Energy Commis- 





























August 17th, 1918: Inauguration of the first scheduled 


airmail service, Paris — Saint-Nazaire. 


the aircraft’s electronic gear or any of its armament, 
which consists mainly of homing torpedoes. 


@ Canadair is sending a 540 turboprop airliner to 
South America early in October on a sales tour which 
will cover some nine countries and 45,000 miles. The 
aircraft to be used has been built by Convair in the 
United States, is fitted with Napier Elands and is 
identical to the machines to be built by Canadair for 
the RCAF. In the meantime talks with the Brazilian 
authorities are continuing on the establishment of a 
Canadian subsidiary there. 

@ Rolls-Royce Limited has built a new $4,000,000 
aero-engine test plant which was opened by Prime 
Minister Harold Macmillan at Derby on September 
26th. It has been built on a 1314 acre extension to the 
aircraft engine research and development establish- 
ment. The new plant is fitted for engine tests under 
extreme high-altitude conditions and includes a super- 
sonic wind tunnel for flow speeds up to Mach 4, a 
compressor test bench and installations for the in- 
vestigation of combustion processes. 


@ Fairey Aviation Co. Ltd. has sold the licence pro- 
duction and sales rights for the Fairey Rotodyne in the 
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The Chipmunk Mk.23 agricultural aircraft, which is derived from the de Havilland 


Chipmunk elementary trainer. 


sion (1950-1952). Meanwhile, it is reported that 
NASA has worked out a joint programme with the 
Pentagon’s Advanced Research Projects Agency to 
place a man in a temporary satellite orbit by the end 
of 1960. The capsule is to be fired into a temporary, 
120-mile orbit by an Atlas ICBM missile without 
additional stages, according to /nteravia’s Washington 
correspondent. It is to have a high-drag shape plus 
provision for varying its geometry to provide some 
lift, and is to be equipped with retro-rockets to initiate 
descent and a parachute which is to open at an altitude 
of about 25,000 feet when its re-entry velocity drops 
below Mach 1. NASA has earmarked $30 million 
of its requested $242 million in fiscal 1959 funds to 
support the project. The bulk of the money is to be 
used to buy five booster rockets—presumably based 
on the Thor IRBM—for flights of test capsules with 
small animals, and two Atlas boosters for full-scale 
manned capsule flights. 


@ George S. Trimble, Jr., Martin Vice President, has 
announced the establishment of a new Space Flight 
Division of The Martin Company. He will serve 
as General Manager. The task of the Division is to 
direct a six-company team developing the Air Force 
Dyna-Soar boost glide aircraft. The members of the 
Dyna-Soar team are Bell Aircraft Corporation, Bendix 
Aviation Corporation, Minneapolis-Honeywell Regu- 
lator Company, Goodyear Aircraft Corporation, 
American Machine and Foundry Company and The 
Martin Company. R. J. Sandstrom, a Bell Vice Presi- 
dent, is Assistant General Manager. The Presidents 
of the six member companies form a special con- 
sulting and advisory board on the project. The Dyna- 
Soar development contract, awarded to the Martin 
team last June, is being managed jointly by the Air 
Force and the National Advisory Committee for 
Aeronautics. A similar, competitive contract was let 
at the same time to a second industry team headed by 
Boeing Airplane Company, and an Air Force-NACA 
choice between the two programmes will be made— 
probably within a year—as to whose version of the 
Dyna-Soar goes into production. 


The route was first flown by Adjutant Houssais in a Letort. Forty years later: Air 


France’s airmail service handles about 800,000,000 letters annually ; this amount, weigh- 
ing approx. 8,000,000 kg, is about 20 percent of the total postage in France. 


@ Lockheed Aircraft Service, Inc. and Boeing Air- 
plane Company have reached the first licence agree- 
ment for maintenance of the Boeing 707 and 720 
models by LAS. Lockheed Aircraft Service personnel 
will attend a series of lectures and demonstrations 
being conducted at Boeing’s Renton, Washington, 
plant. 


@ The 33 CL-28 Argus anti-submarine aircraft being 
produced by Canadair Limited in Montreal for the 
Royal Canadian Air Force will cost at least $169 
million; this amounts to more than $5 million each. 
According to IJnteravia’s Canadian Correspondent, 
the price of $169 million includes engineering and 
development of the aircraft as well as tooling, pro- 
duction and spare parts, but does not include much of 


USA to Kaman Aircraft Corporation. The agreement 
requires the approval of both the British and United 
States Governments. 


@ Ferranti Limited has received an order to supply 
a high-speed Mercury electronic digital computer to 
the Belgian Atomic Energy Authority. The Belgian 
order represents the seventh European Atomic Centre 
to standardize on this computer. The other Atomic 
Centres to order the computer are: Geneva, Paris, 
Oslo, Stockholm, and the U. K. Centres at Harwell 
and Risley. 

@ Handley Page Ltd. will have been in existence for 
half a century by the middle of next year. A book, 
recording the company’s history as completely as 
possible, will be published to mark the occasion. 


The lightweight, two-seat Morane-Saulnier MS.1500 Epervicr low level strike aircraft. While the first prototype is fitted 
with a 400 h.p. Turboméca Marcadu propeller turbine, prototype No. 2 and the production version of the MS.1500 will 


have a 750 h.p. Turboméca Bastan. 
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Interavia readers possessing records, photographs or 
memories relating to Handley Page Ltd. and its air- 
craft are asked to get in touch with Handley Page Ltd., 
Cricklewood, London N.W. 2. 

e A final decision on the choice of a standard inter- 
ceptor for the German Air Force is expected to be 
made by the Federal Defence Ministry this autumn. 
With the decision, which most probably will be 
announced in October, the German aircraft industry 
too will face its first real challenge. It will have to 
prove whether it is capable of building a modern 
weapons system under licence or possibly of even 
developing it further. This task will doubtless be put 
before the south German aircraft works. There has 
already been talk about the licence production of the 
Fiat G.91 light strike aircraft. Flugzeug-Union Siid 
GmbH was originally founded for the purpose of 
undertaking the licence production of the French- 
designed Fouga Magister jet trainer. Thanks to this 
contract the two participating companies, Messer- 
schmitt A.G., Augsburg, and Ernst Heinkel Flug- 
zeugbau, Speyer, have overcome the initial difficulties 
of resuming production after the war, and can now 
count on receiving an order for the manufacture of the 
interceptor to be selected this autumn. However, the 
organizational requirements for such a contract award 
must first be met by Flugzeug-Union Siid. Whereas 
Heinkel has had at its disposal for many years a team 
of development and design engineers, it was only last 
May that Messerschmitt A.G. reached an agreement 
on close collaboration with Professor Willi Messer- 
schmitt. Under this agreement a staff of experts will be 
built up. As a partnership for manufacturing purposes 
only, Flugzeug-Union Siid has no technical develop- 
ment facilities. For this reason it is planned to create 
a special development group of experts from Messer- 
schmitt, Heinkel and Bélkow-Entwicklungen which 
would work with Flugzeug-Union Siid. The formation 
of this group is expected to take place within the next 
few weeks. As regards engine production, the situation 


Production of de Havilland Aircraft of Canada’s DH¢ 


the Canadian Army, and five for the U.S. Army. 


‘-4 Caribou small transport. The first DH¢ 
testing at Downsview on July 30th, 1958, and initially 17 aircraft are to be built. Firm orders are for two DH¢ 
These seven Caribous are to be used for operational testing. The 





is by no means clear. The companies interested in 
licence manufacture and development are BMW, 
Maschinenfabrik Augsburg-Niirnberg (licence agree- 
ment with Rolls-Royce), Junkers (member of Flug- 
zeug-Union Siid) and possibly also Daimler-Benz A.G. 
A new aircraft engine company called Internationale 
Flugtriebwerk- und Motoren GmbH was recently 
registered at Biberach-Riss. The founders of this firm 
are Hans Liebherr, the Biberach crane manufacturer, 
and the Association of Former Junkers Employees 
(Vereinigung Ehemaliger Junkers-AngehGriger). Ac- 
cording to an agency report from Frankfurt, the initial 
capital of the new company is DM 250,000. President 
is Hans Liebherr, with K. B. Kindermann as Chair- 
man of the Board, E. Zindel as Deputy Chairman and 
Prof. G. Bock as Director. If the Federal Government 
should wish for German participation in engine manu- 
facture, efficient production would probably only be 
possible if several companies join together. Here too 
nothing is certain yet. 


@ Merckle K.G. Flugzeugwerke, of Bad Friedrichshall- 
Oedheim (Wiirttemberg) and Costruzioni Aeronauti- 
che Giovanni Agusta, of Gallarate (Italy) have formed 
a partnership based on the principles of the European 
industrial collaboration plan. While fully retaining 
their separate identities, the two companies have 
agreed to work together in the design and develop- 
ment of new helicopter types, and to train each other’s 
personnel. The two firms will also collaborate in the 
sale of Merckle and Agusta-Bell helicopters. A sepa- 
rate agreement under which Merckle is appointed sole 
representative authorized to carry out repair and 
maintenance of Agusta-Bell helicopters in Germany 
was also signed. 


MILITARY AFFAIRS 


@ The U.S. Congress has voted a record peacetime 
military appropriation of $39,600,000,000 for use in 
the fiscal year which began on July Ist, 1958. The new 


‘-4 commenced flight 
‘-4s for 


DHC-4 is fitted with two Pratt & Whitney R-2000s of 1,450 h.p. each and Hamilton Standard three-blade propellers. 
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defence budget is $815 million in excess of the White 
House request. The bulk of the extra money is ea: 
marked for six additional nuclear submarines capabl 
of launching Polaris ballistic missiles. These wil 
require $638 million. The new budget provide 
$8,992,859,000 for the Army, $11,359,427,000 for th 
Navy and $17,877,624,000 for the Air Force. The 
Office of the Secretary of Defense receives $525,985, 
000, while $836,900,000 was voted under the heading 
of interservice activities. 

@ The Canadian Government is now being faced by 
more major defence decisions than at any time since 
the outbreak of the Korean War in 1950, Interavia’s 
Canadian Correspondent writes. Nearly every one of 
these decisions involves expenditure of millions of 
dollars. The Government is expected to make up its 
mind on some of these problems this year. Prime 
Minister Diefenbaker has warned that defence ex- 
penditure may attain colossal and gigantic proportions 
in the next few years unless a disarmament agreement 
is reached. Some major aviation decisions facing the 
Government: |. Whether to order the supersonic CF- 
105 Arrow into full production. The firmest indication 
yet that the Government intends to order a substantial 
number of these aircraft is that tenders have been 
called for a new $1,000,000 building at Malton to 
house the assembly operation of the CF-105 weapons 
control system. The building, to be leased to RCA- 
Victor, which has the weapons control contract, 
should be ready for occupancy in November—about 
the deadline the Government has set itself for a firm 
decision on whether or not to order the supersonic 
interceptor into production. 2. Whether to install 
Bomarc anti-aircraft missile bases in Canada and 
manufacture this U.S. weapon in Canada. A single 
Bomarc installation costs between $ 10,000,000 and 
$15,000,000. 3. Whether and how to re-equip the 
RCAF 12-squadron air division in Europe. 4. Whether 
to adopt the United States semi-automatic ground 
environment (SAGE) system to speed the flow of radar 
information to control and combat centres. A single 
SAGE installation costs around $7,000,000. 
5. Whether to order for the Army a new light trans- 
port aircraft. 6. Whether to adopt all-jet training in 
the RCAF. 


AIRCRAFT AND POWERPLANTS 


@ The General Electric J85 turbojet engine (2,000 
lb. 910 kp thrust class) is now qualified for pro- 
duction as a missile powerplant. The engine recently 
passed a 15-hour preliminary flight rating test, 
qualifying it for this production. Other J85 applica- 
tions are in the North American UTX twin-engined 
utility trainer and the Northrop T-38 trainer. 


@ A «B» version of the Tupolev Tu-104 jet commer- 
cial transport is mentioned for the first time. Its 
fuselage is roughly 4 ft. longer, and the cabin is 
divided into three compartments. Maximum pas- 
senger capacity is reportedly 100. Performance as 
for the Tu-104A. 


@ H.P./13 is the designation of a new laminar flow 
wing research aircraft by Handley Page which will 
also be available in executive or high-speed airliner 
form. The H.P.113 is apparently a half-scale research 
vehicle for a large transport. Two new type Bristol 
Orpheus engines are used. 


@ The twin-engine Piaggio P.166 (6—8 seats, two 
340 h.p. Lycoming GSO-480 engines) has completed 
its certification tests at Piaggio & Co.’s Finale Ligure 
plant. The aircraft has now received both the Registro 
Aeronautica Italiano and the U.S. CAA certificate. 


@ McDonnell Aircraft is flight testing a new heli- 
copter, known as Model 120, with burners at the 
tips of the three-blade rotor. Weight equipped is 
2,400 Ib. and gross weight 6,300 lb. Three AiResearch 
GTC-85-35 turbo-compressors produce compressed 
air and feed it to the blade-tip nozzles. 


@ A new single-engine sports and touring aircraft, 
the Type 2/0, is announced by Cessna Aircraft Co. 
A prototype of the aircraft, described as a very 
advanced design, is already undergoing flight tests. 
The Cessna 210 will be ready for delivery by the end 
of 1959. 

@ Dipl. Ing. Wiktor Narkiewicz, the Polish engineer 
known for the design of a number of aircraft engines 
(WN-6, WN-3, etc.), is reported to be working on a 
turboprop engine in the 1,000 h.p. class. 


@ The prototype of Poland’s MD./2 four-engine 
feeder aircraft (for which LOT is reported to have 
placed an order) has now been completed. The MD.12 
will accommodate a maximum of 20 passengers. 
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turboshatt, turboprop, turbojet. 
Single and coupled variants of basic 
Gnome gas producer to be available 
for a diversity of aircraft and 
industrial applications. 











An atmosphere less charged with tension than 
that prevailing at last year’s Congress in Bar- 
celona, but a more realistic approach to prac- 
tical problems ... such was the overall impres- 
sion of the Ninth Annual Congress of the Inter- 
national Astronautical Federation, staged this 
year in Amsterdam Municipal University over 
the period August 25th to 30th. In the days 
since the Eighth Congress, whose very opening 
coincided with the successful launching of 
Sputnik I, both the East and the West have not 
only put further satellites into orbit, but have 
also tackled wide-ranging space travel pro- 
grammes, with heavy backing from their re- 
spective governments; these plans have called for 
the participation of the aircraft industry to an 
unprecedented degree, and have led to its parti- 
cipation in most adventurous projects. This new 
activity for the industry was further reflected in 
a large proportion of the almost one-hundred 
reports and papers which were submitted to the 
Congress during its five-day sitting, and which 
leave behind the clear impression that the 
threshold to space travel has long been crossed. 
Past years heard the propounding of numerous 
fantastic-sounding ideas but this frequently 
unprofitable theorizing has now given way to 
solid technical contributions which are, without 
exception, to be accepted in all seriousness. 
Equally clearly the wealth of themes discussed 
indicates the multiplicity of individual problems 





Professor Leonid Y. Sedov (centre) and Professor 
V. I. Krassovsky (right), both of the Soviet Academy 
of Sciences, in conversation with T. C. Helvey (USA). 





which have still to be solved before manned 
space travel can become a reality. 
+ 





The day-to-day business can only be reported 
on in outline in these pages. On the morning of 
August 25th, following the first plenary meeting 
of delegates, C. Kolff, Chairman of the Royal 
Netherlands Aero Club, opened the 9th IAF 
Congress which this year had for its main theme 
the discussion of “ Propulsive Systems and Pro- 
pellants ”. 

In his opening speech Professor von Karman, 
Chairman of NATO’s AGARD, described the 
step-by-step evolutionary developments which 
had led from scientific aerodynamics to the tech- 
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Space Flight Becomes a Reality 


The Ninth IAF Congress 


nological foundation of space travel. After dis- 
cussing the problems of the compressibility 
(sound) barrier, the heat barrier, and the altitude 
barrier (which sets an upper limit to dynamic 
flight with air-breathing engines), von Karman 
went on to speak of new phenomena which 
become increasingly evident at extreme alti- 
tudes and high Mach numbers: namely electro- 
chemical changes in the flow medium through 
ionization (splitting into positive and negative 
ions) which render the flow controllable by 
electro-magnetic influences. Named Maguneto- 
fluidmechanics*, practical application of this 
science can lead to new propulsion systems, or 
braking systems for re-entry for space vehicles. 
One example might be an electromagnetically 
powered ramjet in which the (extremely thin) 
fluid medium would receive such a high com- 
pression shock and temperature rise from the 
vehicle’s speed, that it would be ionized and 
thus become plasma. This plasma could then be 
accelerated by electromagnetic means, thus 
varying its momentum and creating thrust. Von 
Karman also suggested that there is probably a 
very thin hydrogen atmosphere in interplanetary 
space, which could possibly be utilized for pro- 
pulsion purposes. 

Following Professor von Karman’s speech, 
Professor L. Y. Sedov of the Soviet Academy of 
Sciences presented a report entitled “ Dynamic 
Effects in the Motion of Earth Satellites” 
Based on the experiences obtained with the 
Sputniks I, II and III, Sedov discussed satellite 
spin and attitudinal changes in space developing 
with time, and the observed perturbation forces 
and their probable causes. In these investiga- 
tions important roles were played by the density 
of the atmosphere, the interaction of the earth’s 
magnetic field with the rotating metallic body of 
the Sputnik inducing Foucault’s currents, and the 
combined effects of aerodynamic and gravita- 
tional forces. Observation of these perturbations 
had led Societ scientists to the hypothesis that 
the density of the atmosphere at an altitude of 
225 km undergoes cyclic changes and tends to 


* Other scientists have referred to “ magnetohydrodynamics ”, 


etc 


increase during the transition from night to day. 
According to Sedov this has also been borne out 
in Soviet rocket experiments. It also emerged 
from this paper that with Sputnik I the Russians 
obtained some 60,000 measurements processed 
from radio-technical observations and 400 from 
optical observations; with Sputnik II 12,800 
measurements from radio-technical observa- 
tions, 2,000 from optical observations, and 124 
photographic observations were evaluated using 
electronic computers; with Sputnik III (up to 
July 7th, 1958) 52,750 from radio technical 
observations and 1,260 from optical observa- 
tions. However, this year again, Sedov had no 
new information to offer on Soviet rocket 
vehicles. 

The report on the measurements made with 
the aid of Sputnik III, read by Soviet physicist 
V. I. Krassovsky, aroused considerable interest. 
Progressive improvements and weight increases 
in the Russian earth satellites had made it pos- 
sible for Sputnik III to carry very extensive 
instrumentation and perform almost a dozen 
different tasks. Atmospheric density has also 
been measured by means of ionization and 
magnetic manometers, and the values thus 
obtained largely coincided with those calculated 
from the retarding of the satellite, being for 
esample 10'* gr cm® at an altitude of 260 km, 
or 9x 10" gr cm® at 355 km. 

To investigate the nature of atmospheric ions 
with mass numbers from 5 to 60, Sputnik III 
carries a Benet mass spectrometer, which had 
previously been fully tested in countless rocket 
launchings. Measurements so far made reveal 
the presence of oxygen and nitrogen ions at 
altitudes above 250 km, with the oxygen ions 
predominating. This suggests that oxygen is 
more readily ionized. An ultra-short wave dis- 
persion interferometer is used to determine 
electron concentration, in particular above the 
zone of maximum ionization. Concentrations of 
1.0 10° e cm® have been measured at 475 km 
altitude and of 1.8 « 10° e cm® at 290 km. For 
the investigation of the ionization distribution, 
use is made of instruments for the direct measure- 
ment of ion concentrations, including two ion 


Delegates at the plenary session in the Conference Hall at Amsterdam University. 





































































































traps, with spherical grids and central collector, 
mounted on long arms. The ion density meas- 
ured is up to 5.2 10° positive ions per cubic 
centimetre. From these measurements it has 
been found that there is no thermodynamic 
balance between electrons and ions in the upper 
atmosphere. 

A new type of experiment carried out with the 
Sputnik Ill is the recording of hard electrons 
(electrons with high kinetic energy). Two fluo- 
rescent screens made of zinc sulfide with the 
addition of silver and covered with aluminium 
foils of different thickness, are used to count the 
electrons, by means of photomultipliers; the 
signals emitted by the latter are passed to a 
memory device in the Sputnik and then trans- 
mitted to ground stations at specific intervals. 
Sputnik III’s magnetometer is not only used to 
measure the intensity of the earth’s magnetic 
field at high altitude, but also provides informa- 
tion on the satellite’s position in relation to this 
field. Finally, Sputnik III is equipped with 
instruments for recording collisions with micro- 
meteorites, consisting of ballistic piezo-indica- 
tors (of ammonium phosphate) and amplifier/ 
transformers. These instruments respond to all 
particles whose mass is greater than 10° gr, and 
at altitudes of 150 to 300 km have occasionally 
recorded up to 50 micrometeorites per cubic 
metre per second. 

Although the 9th IAF Congress was devoted 
primarily to the propulsion and propellant 
problems of space vehicles, the greatest interest 
was aroused by the reports on Soviet and 
American experience of earth satellites. A third 
Russian paper, by Professor K. F. Ogorodnikov 
dealt with optical (visual and photographic) 
observation of the three Russian satellites and 
announced that future satellites would carry 
flashing lights to simplify observation at night. 
These lights could be photographed in much the 





same way as in celestial photography. Ogorod- 
nikov added that even more accurate position 
data could be obtained if the Sputnik emitted 
radio signals to coincide with the light flashes. 
The radio signals should then be recorded at a 
different point from the light signals. This 
method would also enable the speed of the 
satellite to be ascertained. As sources of light 
Ogorodnikov proposes high-intensity gas dis- 
charge lamps. 

Among Western papers read at the Congress, 
special reference should be made to Wernher 
von Braun’s report on the Explorer satellites and 
their transport rockets. This paper described for 
the first time the exhaust structure of the Jupiter C 
rockets used for the Explorer launchings and of 
the satellites themselves, and gave details of the 


for Photonic Jet Propulsion 


decisive phases in preparing the launchings. He 
discussed the cosmic primary radiation measured 
by Explorer I and III, and the closer study of 
their nature which had been made through 
Explorer IV. These radiations were found to 
increase substantially with altitude (in the alti- 
tude range covered by the Explorers). For 
example, the Geiger-Miiller counter in Explorer I 
measured the expected number of 30 to 40 par- 
ticles per second at altitudes of between 320 and 
480 km above Southern California, but more 
than 35,000 particles per second, or some thou- 
sand times the expected value, near the apogee 
of Explorer I and III (roughly 2,5000 and 2,800 
km respectively) over the South Atlantic. These 
surprising results led the scientists responsible 
for the U.S. satellite programme to eliminate 
from the payload of Explorer IV and V all 
instruments for measuring temperature and 
micrometeorite density, as well as the magnetic 
tape recorder carried in Explorer III, and to 
replace them by four separate, radiation coun- 
ters, two of them shielded. These instruments 
recorded up to 60,000 particles per square centi- 
meter per second, graded according to energy 
level. Turning to the reason for Explorer V’s 
failure to go into orbit, Wernher von Braun 
explained that, after burnout and separation, 
the first stage of the carrier rocket had still had 
too high a residual thrust and had run into the 
nose portion with its rotating drum for the 
second, third and fourth stages. As a result the 
whole assembly had been so far knocked out of 
the horizontal that the gyro and control nozzles 
had been unable to bring the nose portion back 
into position. He added, however, that the 
radiation experiments carried out by Explorer 1V 
would soon be continued by another satellite. 
* 

The following is a summary of some of the 

papers dealing with the Congress’s main theme 


— 


Missile Agency). 


belt. 


—propulsion systems and power units for space 
travel. Professor Eugen Sanger (Head of the 
Research Institute for the Physics of Jet Propul- 
sion, Stuttgart) spoke on “ Sources of Radiation 
*. such as might be 
used for interstellar space travel at speeds of 
more than 1,000,000 km/h. Possible sources of 
radiation are gas plasmas (i.e., mixtures of 
electron gas, ion gas and neutral gas) from 
elements from the upper end of the periodic 
table, with temperatures of around 150,000°K 
which promise approximately black radiation 
and sufficiently high radiation pressures. — 
Murray E. Malin and four other scientists from 
the Research and Advanced Development Divi- 
sion of Avco Manufacturing Corp., Lawrence, 
Mass., have investigated the “ Application of 


From left to right: Andrew G. 
Haley, re-elected IAF President; 
Professor J. M. J. Kooy and M. 
Vertregt (Nederlandse Vereinging 
voor Ruimtevaart), Dr. Wernher 
von Braun (U.S. Army Ballistic 


Professor F. Singer (University of 
Maryland) presented a paper en- 
titled “Some Consequences of a 
Theory of the Radiation Belt ”, 
in which he discussed inter alia a 
proposal for a “ sweeper satellite ” 
to clear a channel in the radiation 
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Schematic drawing and photograph of a gas stabilized 
electric arc plasma generator which has been built by 
Avco’s Research and Advanced Development Division. 
The equipment has been designed to work with air, 
and has a tungsten or carbon cathode and a copper 
anode cooled by a water jacket. 


Electric-Arc Plasma Generators to Propulsion ” 
and have built several experimental devices with 
water-stabilized or gas-stabilized arcs as an out- 
come of Avco’s re-entry experiments for IRBM 
and ICBM nose cones. Avco scientists appear 
to feel that the propulsion of space vehicles by 
electrically or magnetically accelerated ions, or 


— 





other charged particles, promises good results.— 
Winston H. Bostick (Department of Physics, 
Stevens Institute of Technology, Hoboken, N.J.) 
discussed “ Plasma Motors: the Propulsion of 
Plasma by Magnetic Means”. Several types of 
plasma motor already tested promise velocities 
of 200 km/sec (and specific impulses of 20,000 
sec) and even suggest that, with improved tech- 
niques, values up to 1,000 km/sec may be pos- 
sible. Bostick thus rejects the electrical accele- 
ration chiefly used in tests to date in favour of 
acceleration by magnetic means, as occurs in the 
cosmos. 

Professor J. Ackeret (Federal Institute of 
Technology, Zurich) submitted an interesting 
proposal for a plasma motor with nuclear reactors 
and gas turbines, in which the energies released 
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Diagram of a typical lunar trajectory: the moon’s orbital plane is at an angle 7 to the plane of the vehicle trajectory. Right, compensation for bearing angle error is obtained by 
impulsive velocity injection through a_retrorocket installed in the vehicle’s nose. (Both diagrams are from the report submitted by Dr. W. B. Klemperer, Douglas Aircraft 
Inc., entitled “ Impulsive Mid-course Correction of a Lunar Shot ”.) 


in nuclear fission reactors would be employed to 
heat a working gas (helium). The gas would 
not, however, as often proposed, be directly 
expanded isothermically through a Laval nozzle, 
but would first be expanded isentropically in a 
turbine, driving an electric generator (see sche- 
matic drawing). The gas, after being reheated 
(in a second reactor) and re-expanded (by a 
second turbine-generator set), would flow into 
a third and final reactor for further re-heating; 
only then would it pass into an expansion 
chamber where, by means of an electric arc 
supplied by the two turbo-generators, it would 
be raised to a still higher temperature, and then 
finally expanded isentropically through a Laval 
nozzle, into the void. The principal advantage 
of such a system is that the gas temperatures 
obtainable would be considerably higher than 
those reached in the reactor itself (structural 
limitations); consequently higher exhaust velo- 
cities could be obtained (in the case of helium, 
for example, 8,250 m/sec for a reactor gas tem- 
perature of 2,000°K and a nozzle gas tempera- 
ture of 6,560°K), so that the requirement for 
high momentum flow would be easier to fulfil 
than in a system with immediate expansion of 
an atomically heated gas through a Laval nozzle. 
Furthermore, this arrangement would dispense 
with the radiation cooler which is necessary in 
an ion propulsion system for the dissipation of 
almost 75 to 80 percent of the heat energy pro- 
duced by the reactor. The Ackeret method of 
propulsion could be applied only for space travel 


starting from an initial orbit (i.e. not for launch- 
ing from the ground), but the thrust obtained 
should be at least ten to twenty times as great— 
and reactor heat power much smaller—as with 
an ion propulsion system similar to those pro- 
posed by Dr. Stuhlinger for some years. 


Needless to say, a great many other papers 
concerned with space travel were presented in 
Amsterdam, but lack of space precludes giving 
an analysis of them all. However, brief mention 
should still be made of the very interesting paper 
by W. B. Klemperer and two other scientists 
from Douglas Aircraft Co. on “ Impulsive Mid- 
course Correction of a Lunar Shot”, the report 
by E. V. Stearns (Lockheed Missile Systems 
Division, Palo Alto) on a new “ Interplanetary 
Navigation System”, and the lectures by R. E. 
Roberson (Autonetics Division, North American 
Aviation Inc.) on “ Principles of Inertial Control 
of Satellite Attitude” and “ General Guidance 
and Control Concepts for Satellites and Space 
Vehicles”. 


In addition to the very full working sessions 
of the IAF Sub-Committees, the 1958 Congress 
also featured a full programme of social events 
which provided the more than 400 participants, 
from both the West and the East, with oppor- 
tunities to make personal contact and exchange 
views. The Congress closed with the re-election 
of Andrew G. Haley as President for a further 
term, followed by a banquet in Amsterdam’s 
Carlton Hotel. 


Diagram of a Plasma motor with nuclear reactors and gas turbines as proposed by Professor J. Ackeret. The working 
gas (helium) is pumped into Reactor No. 1 and after heating is expanded in Turbine No. 1. After being reheated 
in Reactor No. 2 and again expanded in Turbine No. 2, the gas is fed to Reactor No. 3. Here it is reheated before 
passing into the expansion chamber where it is raised to a very high temperature by means of an electric arc, before 


final expansion through a Laval nozzle. 
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Earlier, delegates to the General Assembly 
had approved three resolutions which had been 
unanimously adopted by the IAF Colloquium 
on the Law of Space, and containing the follow- 
ing proposals: 


1. All new legal problems arising from the 
development of astronautics should become 
the subject of a new international convention. 


2. The creation of a Permanent Legal Com- 
mittee within the framework of the Federa- 
tion, open to lawyers of the various affiliated 
societies or groups, to be entrusted with the 
study of all problems of space law under the 
new Convention. 

3. That these two resolutions be communicated 
to the Secretary General of the United 
Nations, who should be assured of the wish 
of the Federation to cooperate with the 
United Nations in the field of astronautics. 


Additionally, the Congress approved the 
establishment of a Commonwealth Astronau- 
tical Committee with the object of coordinating 
the activities of the various Astronautic Associa- 
tions in the Commonwealth countries. Prior to 
the 10th IAF Congress, in September 1959, a 
special Commonwealth Symposium will be held 
in London to define the responsibilities of the 
new committee. Present members of the Com- 
monwealth Committee are the U.K., Canada, 
S. Africa and India. Chairman is K. W. Gatland 
of the British Interplanetary Society, with A. E. 
Main of the Canadian Astronautical Society, 
T. van den Ham of the South African Inter- 
planetary Society, L. J. Carter, Secretary of the 
BIS, representing the Indian Astronautical 
Society, as members. 

* 


Wernher von Braun himself described the 
period between the 1958 Congress and last year’s 
in Barcelona as certainly one of the most signi- 
ficant in the entire history of international 
science and technology, and went on to say: 
“ Cometlike, it has elevated our beloved field of 
astronautics from ridicule to one of the most 
important activities men have ever taken up. It 
has brought mankind closer to the stars, and 
has made all of us startlingly aware that we must 
learn to peacefully live and strive together on 
our own star. For this little planet, which people 
once were wont to call “ the world ” but which 
our satellites now circle in 90 minutes, has 
become too small for war and strife.” 











VIPER 





The decision of the Royal Air Force early in 1957 to pioneer ‘all-through’ 

jet training was made possible mainly by one fact; that there was in exist- 
ence an aircraft and an engine which exactly met their requirements for the 
job — the Hunting Jet Provost powered by the Armstrong Siddeley Viper. 

Apart from the logic of ‘all-through’ jet training for jet age pilots, 

economy was an important factor in this new policy: and on this score the 
Viper’s record passed service scrutiny with flying colours. Here was an engine 
with a really high utilization rate—reliable, robust and easily serv iceable. 

! Today, Jet Provosts, powered by the Viper Mark 8 are now serving with the 
R.A.F. ; their record under training conditions has been beyond reproach, 
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The American Flight Navigator. By John Dohm. — 
Published by the Pan American Navigation Service, 
North Hollywood, California, 1958 (English, 352 
pages, price $6.50). 

This handbook aims primarily at acquainting Ameri- 
can pilots and student navigators with the requirements 
of their professions and preparing them for the (relative- 
ly difficult) written and practical examinations for the 
CAA’s civil Flight Navigator Certificate. In addition, 
however, it will render valuable services as textbook and 
reference work to all English-speaking pilots and navi- 
gators of other countries. The author has fully mastered 
the art of presenting even complicated subjects (of which 
there is no shortage in the theory of navigation) in a 
simple though comprehensive manner, making his text 
even clearer by the use of copious illustrations. Main- 
taining a “ golden mean” between over-simplification 
and exaggerated learnedness, the book is based primarily 
on practical considerations and covers all recent deve- 
lopments such as Doppler navigation, the Kollsman Sky 
Compass, jet stream navigation, etc. 

The book is divided into 15 chapters: 1. Maps, charts 
and the earth; 2. Flight instruments; 3. Dead reckoning; 
4. LOP’s, bearings, fixes—and errors; 5. Celestial navi- 
gation; 6. Radio; 7. Loran; 8. Radar; 9. The winds; 
10. Pressure pattern flying; 11. Flight planning and 
cruise control; 12. Paperwork; 13. Polar navigation; 
14. Jet transport navigation; 15. The flight navigator 
examination (245 examination questions with answers). 
—An appendix contains a glossary, a list of abbrevia- 
tions and symbols, the Q Code, conversion tables, an 
index and two working maps. 

John Dohm, who for many years served as navigator 
with TWA, Pan American Grace Airways, American 
Airlines and Douglas Aircraft Co., and is today Editor 
of “ The Journal of the Institute of Navigation ”, has 
based his text in essentials on the USAF manual “ Air 
Navigation ”, a number of airline regulations and on 
information supplied by aircraft and instrument manu- 
facturers. Ri. 


Flugwetterkunde. — By Dr. Willy Eichenberger. Schwei- 
zer Druck- und Verlagshaus AG., Zurich, 1958 (Ger- 
man, 334 pages). 


Physicist, scientific assistant at the Swiss Federal Air 
Office, Vice-Chairman of the Organisation scientifique 
et technique internationale du vol a voile (OSTIV) and 
himself an experienced pilot, the author addresses his 
book to sports, military and commercial pilots, to navi- 
gators, flight planners and air traffic control officials. 
In particular it should prove of great value as a basis 
for the study of aeronautical meteorology. The head of 
Swissair’s “School and Training” department, for 
example, has stated that it is “ eminently suitable for use 
in all stages of meteorological training ”. 

In his eight chapters Dr. Eichenberger deals with the 
following questions: 1. Basic relationships between 
aviation and meteorology; 2. The atmosphere and its 
physical properties; 3. Winds and general flows in the 
atmosphere; 4. Thermodynamics of the atmosphere and 
its relationships to clouds and precipitation; 5. Air 
masses in the troposphere and fronts; 6. Dangerous 
weather phenomena for flying; 7. How the aviation 
meteorological functions; 8. Meteorological 
codes, abbreviations and symbols. 

Without using excessively abstract physical notions or 
higher mathematics, the author here succeeds in pre- 
senting a readily understandable account of the often 
complex meteorological phenomena affecting flying. 
Consequently the non-specialist reader can also derive 
valuable knowledge from his work. Special attention is 
drawn to Annex | (examples of weather information for 


service 
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long distances), Annex 2 (photos) and Annex 3 which 
contains a collection of questions for private pilots, 
professional pilots and navigators, dispatchers, etc. 
Annex 4 gives a very useful list of definitions relating to 





meteorology. Ba. 

Zur Thermodynamik von Verbre gsvorgang — By 
Dr. phil. habil. E. Biichner.— Published by the Deutsche 
Arbeitsgemeinschaft fiir Raketentechnik, Bremen, 


P. Herbig-Verlag, Bremen, 1958 (German, 213 pages, 
price DM 28). 


Dr. Ernst-Eberhard Biichner, Scientific Head of the 
Deutsche Arbeitsgemeinschaft fiir Raketentechnik (Ger- 
man Rocket Engineering Society), has spent many years 
on the preparation of this very thorough examination of 
the thermodynamics of combustion processes, and his 
results have been written down by Hermann Langkradr. 
From the foreword to the final entry in the subject index, 
the whole book is handwritten and hand illustrated— 
as was done before the invention of printing—and 
printed literally in manuscript form. The result is an 
attractive unity of style between text and interspersed 
chemical and mathematical formulae or symbols. The 
80 tables and 77 diagrams also form a harmonious whole 
with the text, and this method has enabled the cost of 
the book to be kept low. 

The object of Biichner’s work is to introduce the 
reader to the thermodynamic calculation of combustion 
gases and, on this basis, to provide practical hints for 
the design of rocket powerplants. It is divided into six 
chapters: 1. Combustion and combustion equations; 
2. Enthalpy (J); 3. Entropy (S); 4. Expansion processes 
in JS and TS diagrams; 5. Mean propellant density and 
exhaust velocity; 6. Optimum mixture ratios, etc. It 
also contains a lengthy annex and a detailed subject 
index. So difficult a subject naturally cannot be discussed 
without the inclusion of a substantial number of che- 
mical and thermodynamic formulae; however, the 
author in each case begins with a discussion of the gene- 
rally known fundamentals of theoretical science, then 
advances systematically to his specific themes, and the 
whole is written in precise and understandable manner. 
In brief, a book which no rocket engineer will wish to 
miss. Ri. 


Guide du Fret Aérien — Air Cargo Directory — 9th 
Annual Edition. — Editions Techniques et Documen- 
taires, Paris, 1958 (French; 127+85 pages; price 
800 French francs). 


Interavia has for many years sympathetically followed 
the progress of this handy, useful air freight guide, and 
there would be little new to say if the 9th edition did not 
differ in one important respect from the earlier editions. 
Hitherto published under the patronage of the French 
Ministry of Public Works and Transport, the guide has 
now been made the official organ of the “ Fédération 
Internationale des Associations de Transitaires et Assi- 
milés ”, whose members come from 15 different coun- 
tries. As a result the Air Cargo Directory has advanced 
from a more or less purely French reference work to an 
international freight handbook. A brief glance at the 
table of contents reveals the following picture: Chapter | 
includes a series of general articles on air cargo problems 
(Air France in the Sahara, the Breguet Deux Ponts’ 
demonstration tour of America, Deutsche Lufthansa 
aims, etc.); Chapter 2 provides information on legal 
and administrative requirements to be met by air cargo 
shippers (French Institute for Packaging and Consign- 
ment Practices; form-filling for import and export; 
insurance; air law; air-mail, etc.). Chapter 3 gives a 
condensed survey of companies engaged in European 
air cargo business, and Chapter 4 presents a catalogue 





of the more important cargo aircraft (with data anc 
photographs). Finally, Chapter 5 is a “* Who’s Who” o{ 
international organizations, air cargo and _ shipping 
agents, etc. He. 
Aviation Dictionary/Luftfahrt-Wérterbuch (2nd _revisec 
edition). Edited by Roderich Cescotti. — Hanns Reich 

Verlag, Munich, 1957 (English/German and German 

English); with abbreviations; 448 pages; DM 14.40) 

Back in 1954, when the first edition of ‘* Cescotti ’’ was 
reviewed, Interavia said: Of handy pocket size—thin 
paper and flexible thermoplastic cover—this English 
German dictionary (which can really be put in a jacket 
pocket) of roughly 30,000 words will be welcomed by 
scientists, engineers and translators, especially in German- 
speaking countries where it will provide an indispensable 
‘open Sesame *’ to the international aviation language 
(English). In addition to the main German-English and 
English-German sections (the latter including inter- 
national phonetic spelling), it contains a list of roughly 
1,000 abbreviations, nearly 100 GCA R/T phrases and 
the most important conversion factors for metric and 
English measures. 

Today, with the appearance of the revised edition, 
it is clear that this forecast was justified: the “ Cescotti ” 
has in fact become an indispensable German-language 
key to international aviation language. Na. 


Strassen der Zukunft, 2nd Edition. — By Wolf Dietrich 
Picht. Neues Leben, East Berlin, 1958 (German, 
374 pages, cloth-backed, price DM 10.80). 


The author’s foreword—a letter to an imaginary 
schoolboy—reveals that this book, published in East 
Germany, is addressed primarily to the airminded among 
the younger generation. Written in entertaining vein, 
though weil thought out and conscientious in content, 
it gives the layman an insight into the wide field of civil 
aviation: air transport, air work, sports flying, pilots’ 
training, aircraft and engine manufacture. A book to be 
recommended to all German-speaking youngsters with 
an interest in flying. He. 


BP Book of Airlines — published by the Aviation Service 
of the British Petroleum Company limited, London, 
1958 (English, French, German, Spanish). 


On the eve of the 14th IATA Annual General Meeting 
in New Delhi, BP’s Aviation Service has brought out 
an attractive booklet giving in brief form—but in four 
languages—the major details of the world’s airlines: 
year of foundation, route network, fleet, traffic figures 
for 1957, number of employees, etc. A foreword pays 
tribute to IATA, which ** makes air transport truly 
international *’. 

Schw. 


Books received 


Publications Scientifiques et Techniques du Ministére de 
l’Air. Published by the Service de Documentation 
et d’Information Technique de |’Aéronautique, Paris: 
No. N.T. 73: Séminaire d’aérothermique de la Faculté 

des Sciences de Paris. 

No. N.T. 74: Optique de la photographie sous-marine, 
by Claudine Maureau. 

No. N.T. 75: Stabilisation des transports d’énergie a 
longue distance, by René Perret. 

No. 340: Résolution de problémes d infiltrations a 
surface libre au moyen d’analogie électrique, by Pierre 
Huard de la Marre. 

No. 341: Applications des constantes et données ther- 
modynamiques des mélanges gazeux aux températures 
élevées (flammes, moteurs et propulseurs), by G. Ribaud. 


Einfiihrung in die Aerodynamik und Flugmechanik des 
Hubschraubers, 2nd Edition. — By Dr.-Ing.habil. 
W. Just. — Published as Report 1 of the Deutsche 
Studiengemeinschaft Hubschrauber e.V. — Flugtech- 
nik Stuttgart. 


Steuerung und Stabilitat von Drehfliigelflugzeugen. — By 
Dr.-Ing.habil. W. Just. — Published as Report 4 of 
the Deutsche Studiengemeinschaft Hubschrauber 
e.V., Stuttgart. 
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To save its passengers time on the ground 
SABENA HAS ORGANIZED THE WORLD’S 
ONLY INTERNATIONAL HELICOPTER 
NETWORK 


This network connects the centres 
of twelve large Western European 
cities. It places them in direct 
contact with Melsbroek interna- 
tional airport, where SABENA’s 
high-speed ultra-modern 

aircraft start off on round- 
the-clock services to all 
destinations. 























SABENA has opened an international 
heliport in the heart of the Brussels 
Universal Exhibition. Without unnecessary 
waste of time, travellers from the far 
corners of the earth can be transported 
right into the Exhibition grounds ready 

to start their tour of our civilization’s 
grandest achievements. 


In the field of 
air transport, y 


“SABENA > 


SABENA is synonymous 


with comfort, speed 
and efficiency secon Wald sinuines 








THE MR3S10T 
PASSENGER ANNOUNCEMENT 
EQUIPMENT 


40 Watts. 8.0 Ib. + ATR Short case 
All-Transistor. Printed Circuitry 





This is one of the Murphy exhibits that attracted so much 
interest at the S.B.A.C. Exhibition. Judged on its power, weight 
and frequency response alone, it is well worth considering. 

It has been designed to supplement the existing MR 320 to 
provide passenger announcement facilities in the larger types of 
aircraft. Let us know if there is anything more we can tell you 
about it. 


Sensitivity: 
Speech—2mV. Music—2.8 volts 


Frequency Response: 
Music—120—7000 cycles. Speech—120—7000 cycles with 
variable attenuation up to 15 db’s on both bass and treble 


Total Harmonic Distortion: 
Less than 5 % at 40 watts output 


Cross Modulation: 
Less than1 mW 


Side Tone Output: 
50 mW 


Switching Facilities: 
a. Music-Speech; b. High-Low Gain; c. Microphone 1-On/Off; 
d. Microphone 2-On/Off. (Over-ride facilities are provided) 


Temperature Range: 
—30 to +55°C (without forced cooling) 


Supply: 
26.5 to 28.5 volts DC 


Consumption: 
80 watts at max. output 


This equipment conforms to 
AIRINC specifications No. 404 


Advice and technical information about the above equipment 


are available on request from Electronics Division, 


Murphy Radio Limited, Welwyn Garden City, England. 


murphy 
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COMMERCIAL AIRCRAFT 
TRANSPORTS 
PASSENGER SEATS 


DESIGN 
DEVELOPMENT 
MANUFACTURE 




















HAMBURGER FLUGZEUGBAU GMBH. 


HAMBURG - FINKENWERDER + POSTFACH 11524 + TELEPHONE 84 61 61 





COSTRUZIONI AERONAUTICHE 
GIOVANNI AGUSTA 


AGUSTA-ZAPPATA-8L 


CASCINA COSTA (GALLARATE) 
ITALIA 


Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21409 - 20109 














In Spain 





ASTURIAS ) BURDLOS 
SANTANOER 
SANTIAGO * BILBAO 
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CASABLANCA 


the most extensive network of domestic routes 


AV j A O Lineas Aéreas 
(Member of |. A. T. A) 











RADIO-SWITZERLAND 


Limited Company for Wireless Telegraphy and Telephony 


MANAGEMENT : 


Neuvengass-Passage 2 
Berne 


SEND YOUR TELEGRAMS 


VIA RADIOSUISSE 


Direct wireless connections with all parts of the world 


Telegrams « Via Radiosuisse » may be handed in at any 


Swiss telegraph office 


Charges are the same as for wire telegrams 





















Target Aircraft 
The number of air forces 

operating target aircraft 

supplied by FR is 


Repair and Modification 
The number of 
governments for which FR 
have overhauled 
and modified aircraft is 


b 


Probe and Drogue 
The number of air forces 
which have adopted this 


type of flight FR Equipment is 65 British 
refuelling equipment is and 27 from other coun- 

(Others pending) tries, including the 
AERFER “SAGITTARIO ”, 











Fuel System Components 
The number of different 


aircraft now fitted with 































making a total of 


Refuelling ttd 


TARRANT RUSHTON AIRFIELD, BLANDFORD, DORSET, ENGLAND 

































LANDING 





TAKE-OFF 
on 


SHORT FIELDS 


BREGUET 940 
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SERVICES LINKING 
4 CONTINENTS 
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COCOSs ISLANDS OOS 





“@ NCARACAS 
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a 
COLOMBIE Super Sy Eonstdlewion 

20 DE LUXE SEATS Via East or West Coast to | Fordetails consult your Travel 
Johannesburg and then on to | Agent, B.O.A.C. or South 
35 TOURIST SEATS Perth for very little more than | African Airways, South Africa 
COCKTAIL LOUNGE direct fare. First and tourist | House, Trafalgar Square, 
class on all services. London W.C.2. Telephone: 

= t | t WHitehall 4488. 
see. a laf ihe tad Full stop-over facilities at For reservations telephone 

a a tceene © te ” all places shown. VICtoria 2323. 





S335: 138 Champs-Elysées, Paris 


, vii SOUTH AFRICAN AIRWAYS 
AVIMNCA Feats eee, ene 

















AIRCRAFT p ENGINES 





OIL OR GAS-FIRED 
HEATING EQUIPMENT 


ETABLISSEMENTS 


HENRY POTEZ 


KLEber 27-83 46, avenue Kléber, Paris (16e) POTEZAERO-PARIS 
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Throughout the World 





Planning 
Installation 
Operation 


Maintenance 


The efficient running of aeronautical telecommunica- 
tions is highly specialised and at all stages from planning 
onwards calls for considerable experience—the type 
of experience, in fact, that is to be found in the IAL 
organisation.* IAL can relieve administrations of many 
worries. 


* TAL has installed, operated and/or maintained aeradio 
facilities at 153 locations in 40 countries, and acts as 
aeradio consultants to 25 Governments, administrations 


and firms in the electronic industry. 


INTERNATIONAL AERADIO 
LIMITED 


40 PARK STREET, LONDON, W.1 
Telephone: HYDE PARK 5024. Cables: INTAERIO, LONDON 


IAL provides the following services to aviation: Consultancy and 
planning for communications, radio aids to navigation and air 
traffic control, and the installation, operation and maintenance of 
these services; airport management; airport fire services; system 
engineering; supply of equipment; technical training schools; 
briefing; flight guides, route manuals, maps, charts and other 
navigational needs. 
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THROUGHOUT THE WORLD - THROUGHOUT THE YEARS! 





A Proud History of Pioneering 


1919 - KLM is founded at The Hague, Holland, - 
the o/dest air company in the world is still flying 
under the same flag. 


Vu HD KLM inaugurates the Amsterdam-London 
flight which is the o/dest air route in the 


world still being flown by the same carrier. 


KLM opens the first air traffic booking 
office in the world. 


KLM is the first to make use of radial 
air-cooled engines and all-metal propellers. 


1927 - KLM makes the world’s first intercontinental 
charter flights. 


KLM opens the /ongest air route of that 





time: Amsterdam-Jacarta. 


an KLM, as the frst airline outside the U.S.A., 
introduces all-metal Douglas DC-2 and wins 
the London-Melbourne Air Race. Two years later KLM 
is the first European company to buy the DC-3. 


1943 - KLM, as first non-U.S.A. carrier, orders 
the Lockheed Constellation. 


KLM, though heavily shattered by the war, 
is the first European airline to open a 
post-war North Atlantic service. 


1948 - KLM is the first European airline to buy 
the Convair Liner. 


1950 - KLM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. air companies. 


oss KLM is the world’s first airline to operate 


the turbocompounded Lockheed Super Constellation. 


1956 - KLM isthe first carrier outside the U.S.A. 
to order the jet-engined Douglas DC-8 and the 
turboprop Lockheed Electra. 


ewer me. KLM is the first air carrier outside the United 


y Kingdom to fly the new Vickers Viscount 800. 

























AMERICA'S 
MOST POPULAR 
AIRCRAFT RADIO 


NARCO VC-27 SIMPLEXER 





Versatile low cost, high performance, wide-band, 
27-channel VHF transmitter/receiver. Receives 
from 108 to 127 mec with crystal-calibrated 
tuning; transmits between 118 to 126.7 mc. 
7-10 pounds installed. NARCO OMNIPLEXER 
attachment provides VOR navigation. 








NARCO OMNIGATOR Mk Il 








Complete NAV/COMM_ package. Combines 
27-channel VHF transmitter, VHF receiver with 
tone tuning, VOR/ILS localizer, 75 mc marker 
beacon receiver. Widely used for instrument 
operations. 17.9 pounds installed. 






NARCO SUPERHOMER 








Most widely used VHF NAV/COMM unit. 
Includes VHF receiver, 12-channel transmitter, 
VOR navigation. 11 pounds installed. 


Narco also builds other NAV/COMM equipment including the famous 
Sapphire 1016 A - 90-360 channel transmitter; 90-560 channel receiver. 
CAA-approved for scheduled airline use. 


Van Prsen 


NARCO world-wide Distributors 


For full information write or cable: 


AIRCRAFT SUPPLIES, 
Teterboro, N. J., U.S.A. Cable VANDUSAIR 





There is a 
free copy 
for you! 





RAF FLYING REVIEW has so many exclusive features that 
you MUST read a copy! International in scope, you'll find 
plenty of good photographs and factual articles in every 
issue, backed up with human interest features and true- 
life adventure stories. 


Aeronautics covers the world—and RAF FLYING REVIEW 
is in a unique position to give you all the latest inside news 
of all new international air developments. More than that 
—we cover outer-space too. 


Regular features include: Histories of 
famous aircraft and pilots of World 
War | and Il. In each issue a “ cutaway ” 
drawing with technical data. Send for 
your FREE copy today. 


To : RAF FLYING REVIEW 
109-119 Waterloo Rd., London, S.E.1., England 





Name : 





Address : 





' 
' 
' 
! 
' 
' 
' 
; Please send FREE COPY of RAF FLYING REVIEW to : 
! 
1 
i] 
' 
' 
! 












OFRANCE 
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3 provides 100% 

S elimination 
of water 


from all fuels 


The most efficient water sepa- 
rators claim only 99.98 %, which 
still leaves 200 gr of water per 
cubic metre. This is excessive. — 
The KNS OTH Separator-De- 
hydrator completely removes all 
water and humidity from all 
fuels and liquid propellants. 






SOFRANCE 


LIMOGES - 34, Av. du Géneral-Leclerc - Tél. : 28-23 
LYON ~- |, Rue Ferrandiére - Tél. : 37-82-52 
PARIS - 206, Boul. Pereire, 17° - Tél. : ETO. 35.19 














INCREASED ‘inthe 215 me \ 


SIGNAL / 0 260me 
POWER telemetering band \ 







The Model REL-10 R-F Power 


Amplifier is a high-output unit 


\ 
\ 
\ 
\ 
\ 
\ 
| 
| 
for airborne applications. With ; 
power outputs from 10 to 100 
watts, it dramatically increases 
the range of missile and aircraft ' 
telemetering systems...teams up : 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
| 
| 
; with presently available FM ; 
; transmitters...meets missile ; 
; environmental requirements. 
/ 
4 For full specs, write for ! 
/ 
\ Data File / 
\ IN - 500-3 / 





RHEEM MANUFACTURING COMPANY / ELECTRONICS DIVISION 


7777 Industry Avenue, Rivera, California, U.S. A. — Phone: RAymond 3-8971 














Orr aliaixr Tata. 


Europe's largest and most experienced producers 
of aircraft cabin air conditioning equipment 



















NORMALAIR experience in this field goes back to the earliest days of the pressurized 
aeroplane. Founder members of the Company were responsible for the design and production of the 
equipment used in the first British pressurized aircraft in 1941. Every subsequent British pressurized 
aircraft and many of overseas design have carried NORMALAIR equipment. The Company is to-day 
the only organization in Europe able to design, develop and produce complete cabin air conditioning 


systems for all classes of civil and military aircraft. 


NORMALAIR YEOVIL ENGLAND 


NORMALAIR (CANADA) LTD. TORONTO 
NORMALAIR (AUSTRALIA) PTY. LTD., MELBOURNE 
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Dependability, 





safety and 
comfortable cabin accommodation are features of the IL 14 Pp 


a product of the East German Democratic Republic’s aircraft industry. 


We supply : Aircraft, aircraft equipment, aircraft accessories, airport equipment and ground installations 


TE CH NOCOMMERZ, 


G.m.b.H. BERLIN - BAUMSCHULENWEG 
Postschliessfach 37 + Telegrams: TECHNOCOMMERZ, Berlin 











Anywhere in the World is an Airfield ... 


Anywhere, that is, where there’s a FOR THE 16 PASSENGER 
100 yards or so of anything like 
level ground, the Twin Pioneer 


lands comfortably on that, and : : 
takes off from even less. Simply, wih loneer 
cheaply almost sedately — the “ 


Twin Pioneer is” opening up some POWERED BY ALVIS LEONIDES ENGINES FITTED 
of the most difficult territories in WITH DE HAVILLAND PROPELLERS 
the world. 


SCOTTISH ge AVIATION 


PRESTWICK AIRPORT - AYRSHIRE - SCOTLAND 
Telephone : PRESTWICK 79888 
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S.F.E.N.A. 


SOCIETE FRANCAISE D’EQUIPEMENTS POUR LA NAVIGATION AERIENNE 


EQUIPMENTS DEPARTMENT 


Automatic pilots 
Horizons 

Directional gyros and 
rate gyros 

Magnetic compasses 
Servo mechanisms 
Magnetic amplifiers 


ELECTRONIC DEPARTMENT 


Ranging and guidance 
for aircraft and missiles 
Telecommand and Telemetering 





25 & 29, Rue du Pont, NEUILLY (Seine) - Tél. MAlllot 49-35 et ba suite 
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Just Published 
A Short Guide 
to Radio 
Navigation 
and Air Traffic 
Control 





English, French, German and Spanish 
(1958 Edition) 


Available in three editions with main text in either English, French or 
German. 24 pages; 31 diagrams; 2 tables; glossary of English/ 
American abbreviations ; 94" x 634" ; Price US $0.80 cents or 
Sterling £0. 4s.6d, postage extra. 

A four-language key to the art of Air Navigation and Air Traffic 
Control. 


PUBLISHED BY: INTERAVIA « GENEVA 11 
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AIRCRAFT TYRES 
DE-ICING 


All rubber products for aviation 
Cellular plastics 





SYMBOLE DE QUALITE 


SYMBOL OF QUALITY 











Virtually every 
major international air carrier 
has specified and ordered 


EDO LORAN 
for their jet aircraft. 


EDO LORAN 


is cockpit-mounted, 


pilot-operated, 
provides direct-reading 
line of position data, 
saves weight, space. 


THESE AIRLINES HAVE ORDERED EDO LORAN : 


AIR FRANCE « BOAC ¢ CUBANA e LUFTHANSA 
PAN AMERICAN WORLD AIRWAYS ¢ QANTAS 
SABENA 


CORPORATION 


College Point, New York, U.S.A. 

















CARBURATEUR 


Alii 


oe 


PRODUCES ALL EQUIPMENT 
FOR FUEL FILLING 
CIRCULATION 


FOR ALL AIRCRAFT 
* 


EQUIPS THE PRODUCTION MODELS OF THE 
MYSTERE - MAGISTER - NORATLAS - VAUTOUR - ETC... 
* 


BENDIX - HOBSON - FLIGHT REFUELLING 
PLESSEY - SAUNDERS VALVE LICENCES 





17, Rue Louise Michel - Levallois-Perret - Pér.: 17-02 





1600 em a © 0 0'0"e"e%e%e eM 
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GLACE TRIPLEX - LONCJUMEAU 





@ from the crash of a bird to a shell 


e@ from zero speed to Mach 2 


from —56° to +160° C 





Aero Design & Engineering Co., Oklahoma 


Air Algérie, Paris 

Aircraft Radio Corp., Boonton 

Air France, Paris 

Air-India International, Bombay 

Alitalia, Rome 

Allison Engine Division, Indianapolis. . 

Alvis Ltd., Coventry 

Armstrong Whitworth Aircraft Ltd., 
Coventry 

Aviaco, Madrid 

Avianca, Paris 


Bendix International Co., New York 1028, 
Blackburn & General Aircraft Ltd., Brough 
Boeing Airplane Co., Seattle 

Breguet, Avions Louis, Paris 

Bristol Aeroplane Co. Ltd., Filton 

Bristol Siddeley Ltd., London 

British Petroleum Co. Ltd., London 


Canadair Ltd., Montreal 

Canadian Applied Research Ltd., Toronto 

Champion Spark Plug Co., Toledo 1054, 

Collins Radio Company, Cedar Rapids . 

Contraves Italiana S.p.Az., Rome 

Convair, San Diego 

Costruzioni Aeronautiche Giovanni 
Agusta, Cascina Costa (Gallarate) . . 


Decca Navigator Co. Ltd., London. . . 
Decca Radar Ltd., London 
Deutsche Lufthansa A.G., Cologne 


Douglas Aircraft Co. Inc., Santa Monica 1 


Edo Corporation, College Point ‘ 
Electronic Computer Exhibition, London . 
The English Electric Co., Ltd., London . 
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Ferranti Ltd., Hollinwood 

Fiat S.p.Az., Turin 

Flight Refuelling Ltd., Nr. Blandford 
Fokker, Amsterdam 

Frankfurt Airport, Frankfurt/Main... . 
W. P. Fuller & Co., San Francisco. . . 


General Electric Co., Schenectady .. . 
Goodyear International Co. Ltd., London 
Graviner Manufacturing Co. Ltd., London 
Grumman Aircraft Eng. Co., Bethpage . 


Hamburger Flugzeugbau G.m.b.H., 


The de Havilland Aircraft Co., Hatfield . 

The de Havilland Engine Co. Ltd., 
Leavesden 

Hawker Aircraft Ltd., Kingston-on- Thames 

N.V. Hollandse Signaalapparaten, Hengelo 

Holste, Avions Max, Reims 


Iberia, Madrid 
International Aeradio Ltd., London. . . 


Lear Inc., Santa Monica 
Lockheed Aircraft Corp., Burbank 


Marconi'’s Wireless Telegraph Co., 
Chelmsford ; 

MATRA, Boulogne 

Messier, Ets., Paris 

Minnesota Mining & Mfg. Co., St. Paul . 
Mobil Overseas Oil Co. Inc., New York 
Monsanto Chemical Company, St. Louis 
Motoimport S.A., Warsaw 

Murphy Radio Ltd., Welwyn Garden City 
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D. Napier & Son Ltd., London 

National Aeronautical Corp., Teterboro. 
Nord-Aviation, ChAatillon s/Bagneux 
Normalair Ltd., Yeovil 

Northrop Aircraft Inc., Hawthorne 


Omnipol S. A., Prague 
Orenda Engines Ltd., Malton 


Paris Airport, Paris 
Henry Potez, Paris 


Radio Switzerland, Berne 

R.A.F. Flying Review, London 

R.C.A. Victor Co. Ltd., Montreal... . 
Rheem Manufacturing Co., Riverra. . . 
Rolls-Royce Ltd., Derby 


SABENA, Brussels 
Clichés Schwitter S. A., Basel 


Scottish Aviation, Prestwick Aerodrome 


S.F.E.N.A., Paris 

S.N.E.C.M.A., Paris 

Sofrance S. A., Paris 

South African Airways, Johannesburg . 
Ad. Striiver G.m.b.H., Hamburg... . 
Sud-Aviation, Paris 

Swissair, Zurich 


T.A.I., Paris 

Technocommerz G.m.b.H., Berlin. .. . 
Trans World Airlines, New York... . 
Triplex, Longjumeau 


U.A.T., Paris 


Vickers Armstrongs (Aircraft) Ltd., London 


Westland Aircraft Ltd., Yeovil 


Carburateurs Zénith, Levallois-Perret . . 
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INTERAVIA 
SNAP-ON COVERS 


MATRA 


for the 1958 volume 


In order to make binding still easier for you and also 
to produce handier volumes, we are offering this year 


2 binders for 6 issues each 


Price: Switzerland: S. fr. 6.— each 
Abroad : S. fr. 8.— each 


post free but exclusive Customs charges 


Binders for Nos. 1 to 6 now available 








SPECIAL MISSILES 
ROCKET LAUNCHERS 
AUTOMATIC PILOTS 


27, Quai de Boulogne BOULOGNE S/SEINE MOLitor: 60.10 














SOON... 








Paper : Papierfabrik Biberist e Cover, four-colour printing and photogravure : Fabag Druck Zurich e Letterpress printing : Imprimerie de la Tribune de Genéve 
Printed in Switzerland 





GUN FIRE CONTROL SYSTEMS FOR MEDIUM A.A.A BATTERIES 











Gun fire control system for 40mm guns 


Already being 
delivered to 
several N.A.T.O. 


countries 











CONVAIR JET-LINER 
MASTERPIECE OF 


Designed in every detail to lead the way, the new jet-age Los Angeles International 
Airport and the Convair Jet-Liner will bring tomorrow’s travel beyond your dreams. 
For you, the jet-age traveler, both this airport and oT 
the Convair 880 Jet-Liner are Masterpieces of Design. 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


Among airlines first to offer Convair 880 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil) 
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